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IN 
CORROSIVE 
SERVICE 


Now you can have the corrosion- 
resistance of Type 316 Stainless Steel 
in the same Lunkenheimer Ball 

Valve design that is proving so efficient 
in bronze. Every part, including the 
Teflon or Buna-N seats, is precision 
machined to provide leakproof 
performance in corrosive liquids, gases, 
and slurries. Corrosive atmospheres 
are no threat to solid Stainless 

Steel bodies and bonnets. Recom- 
mended for both pressure and 

vacuum applications. 
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Cooling System No. 2 at lowa Southern Utilities Company's Bridgeport Station circulates 19,000 gpm and includes this 
Tower. Inlet temperatures range from 83 to 90°F; outlet temperatures 70 to 75°F. To this System, Dearborn 860 with 
Endcor B was fed for comparative tests with System No. 1 in which prior treatment was continued. Corrosion testers 
installed in by-pass lines of the return water riser in each Tower gave comparative results—serious localized or pitting 
type corrosion at a rate averaging 10 to 12 mils per year in System No. 1; complete absence of pitting and a corrosion 
rate of only 1.2 mils in System No. 2 using 860 with Endcor B. 


Endcor® proves its superiority 


in cooling water treatment 


Whether it’s Endcor A combined in polychromate formulations or Endcor B in 
non-toxic dimetallic polyphosphates, these organic additives—developed in Dear- 
born’s research laboratories—continue to prove their superiority in actual plant 
operation everywhere. 


For example, at Iowa Southern Utilities’ modern 66,000 KW Bridgeport generating 
station (Eddyville, Iowa) Dearborn® 860 with Endcor B completely eliminated 
pitting and reduced the corrosion rate from 12 to 1.2 mils per year. It also produced 
a significant reduction in the reversion rate of polyphosphates as compared with 
the previous sodium hexametaphosphate and tannin treatment. Results: First, 
economy, since more polyphosphate is available per unit fed; second, improved 
performance, because of less insoluble phosphates to deposit in heat exchangers. 


But there’s more involved in Dearborn service than just product superiority. 
There’s the important “‘plus” of Dearborn’s water treatment experience—from 
source to re-use—dating back to 1887—longest in the field. There’s its extensive 
research and analytical facilities...its Technical Centers in Chicago and Toronto, 
staffed: with recognized experts to analyze and solve specific problems . . . to make 
certain that Dearborn products and equipment give top performance always. 


_ It always pays to check with Dearborn. Consult your nearest Dearborn representa- 
_ tive, without cost or obligation. Or write for Technical Bulletins on Endcor 
products now available. 


al DEARBORN CHEMICAL COMPANY 
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BETTY FURNESS 


TV studios are way off a Power 
editor’s beat. But when hurricane 
Esther came ablowing up the 
East Coast, Managing Editor Jim 
‘O’Connor was asked to serve as 
a panelist on the Betty Furness 
TV show At Your Beck and Call 
to answer telephoned queries 
about restoring flooded equipment. 
Learning of his role while on 
vacation, just 48 hours before 
show time, Jim rethought many of 
his on-the-job flood experiences, 
reviewed Power reports on the 
subject, then bought the customary 
light-blue shirt and black tie. 
The panel—O’Connor and Rep 


John Lindsay of New York; Dr Rose Franzblau, a 
psychologist and columnist; Homer Croy, author and 
expert on Western lore—were together in the studio 
briefing room 30 minutes before show time for an in- 
formal meeting with moderator Betty Furness. 

But it didn’t work out that way, at least not on the 
night of Friday, Sept 22. New York traffic was overly 
heavy and Miss Furness just about made it to the 
studio. Jim first met her on the set a slim five minutes 
or so before camera time, a fact that led to his intro- 
duction as a “hurricane expert.” It took a little doing 
to reorient the audience, but Jim finally managed it. 

After shedding the TV-blue shirt and black tie, Jim 


turned editorial 


attention to the important matter of 


electronic data-processing equipment: how errors and 
lost time stem directly from transients that creep into 
the electric supply. For his report turn to p 57. 
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& Current news reports | 


HAPPENING 
POWER SERVICES 


H igh | ights: A high voltage control center that requires half as much floor space. Smaller power 
. transformers with considerably more kva capacity. These examples demonstrate the extra value that is 
: standard with Allis-Chalmers . . . the greater efficiency and the added productivity that are yours when you 
buy A-C products, systems and services. Call your nearby Allis-Chalmers office for details or write Allis- 
Chalmers, Industries Group, Milwaukee 1, Wisconsin. 


For quality control . . . lower power costs: With the acquisition of Consolidated “Open road” for unrestricted flow: 
Ne: Systems Corporation last year, Allis-Chalmers extended its ability in the areas This Rotovalve, when wide open, 
f of data gathering, handling and utilization. CSC provides such experience offers no greater resistance to flow i 
acquired from more than 500 successful system projects. Recently, Allis-Chal- than a straight pipe of equivalent 
mers, Consolidated Systems and International Business Machines Corporation length. Promotes lower pumping 
effected a nonexclusive mutual agreement relating to the production and costs. Actually seats itself tighter 
marketing of automated control systems. with use. And special shutoff i 
For the typical system, A-C takes functional responsibility for the system characteristics reduce water ham- 
< using IBM data processing computer equipment, CSC specially engineered mer. All moving parts are totally 
i data conditioning equipment, instrumentation, and A-C power and industrial’ enclosed, yet easily accessible. 


processing equipment. Now, Allis-Chalmers brings balance of specialized 
judgments to bear on your problems . . . drawn on significant experience . . . 
to make major “contributions to the art” in many phases of Systemation and 
help you be sure before you invest. 
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Transformers “grow up” but 
don’t get bigger: New Allis- 
Chalmers transformers de- 
liver as much as a 30% in- 
crease in kva without any in- 
crease in size or weight. This 
permits replacement of old 
transformers without alter- 
ing base mountings or over- 
head structures. This unit 
being installed has twice the 
rating of the neighboring 
3500-kva transformer. 


More air... less wear, with vibra- So low, two fit where one used to go: This 
tion-free compressors: Ro-Flo new SpaceMaker control center is the first 
compressors with sliding-vane completely new 2- to 5-kv motor controller 
rotary design eliminate operating development in more than a decade. New, 
losses inherent in reciprocating compact two-high design can cut floor 
machines. Centrifugal force keeps space requirements in half. Complete draw- 
vanes in close contact with cylin- out construction makes it the safest, most 
der walls, automatically compen- easily accessible controller on the market. 
sating for wear. In addition, fewer New flame-retardent, track-resistant 
moving parts result in less wear, Super Pyro-Shield insulation adds to reli- 
reduced maintenance costs. ability, reduces size and weight. 


A-1522 


jpaceMaker, Pyro-Shield, Ro-Flo and Rotovalve are Allis-Chalmers ALLI S~ ALME 
trad ks. Systemation is an Allis-Chalmers servi rk 
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NEW ASSURANCE 


BOILER CLEANING 
EFFICIENCY AND 


For years . . . in thousands of boilers . . . the Diamond IK 
Long Retractable Blower . . . with its close-cleaning helix, 
positive rack-and-pinion drive and single motor . . . has 
provided maximum cleaning effectiveness at lowest possible 
cost. Now, thanks to seven new major design improvements, 
the IK assures even better performance. Examine them 
carefully and you'll soon see why. 


Minimizes valve leakage problems . . . flexible valve 

arrangement. In most valves, differentials in valve body 

temperatures produce distortion which causes leakage. 
In the new IK valve, this problem has been solved. Critical 
valve internals expand and contract with temperature 
changes, thereby eliminating distortion and drastically 
reducing the possibility of costly leakage. 


THE RETRACTABLE... 


Ample coverage to clean the biggest boilers . . . box-type 

beam. For cleaning coverage over 34 feet, the Diamond 

IK Series 400 features a new box-type beam construc- 
tion. This design retains the simplicity and convenience of 
two-point blower support with 6 inch trolley beam, yet 
assures ample strength and rigidity for stable, uniform lance 
travels to 42 feet and over. It also improves blower 
appearance and provides protection during installation. 
(Note: The evenly spaced roller marks on the retracted 
lance attest to the IK’s exclusive ‘‘every inch” cleaning 
helix. It’s your assurance of uniform, complete cleaning 
... regardless of tube bank arrangement and tube spacing.) 
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Reduced lance deflection and less wobble for longer 
travels . . . stronger lance. To minimize lance deflection 
where cleaning coverage is over 34 feet, Diamond uses a 
3%” O.D. lance instead of a 3%” O.D. lance. To further 
reduce lance deflection, the standard Diamond step-tapered 


Mini-Lube . . . slashes need for maintenance manpower 
with once-a-year lubrication concept. To reduce costly 
blower lubrication, the number of lubrication points 
on the new IK has been cut from eighteen to only eleven. 
What’s more, frequency of lubrication is greatly reduced 
... for instance, blowers operated three times daily should 


Multi-speed drives . . . less blowing medium . . . less 
cleaning time. A considerable reduction in cleaning 
cycle time with consequent reduction in blowing 
medium requirements (up to 25% savings) can be ach’eved 
through proper application of 2-speed electric motordn s.* 


Less stack emission by spaced blowing. More frequent 

but shorter cleaning cycles can be used in easy-to-clean 

zones. For any single cleaning cycle, this means a sig- 
nificant reduction in stack emission. 


Insulated feed tube . . . reduced packing maintenance 
with steam blowing. A double-tube construction, with 
insulating air space between the two tubes, minimizes 
frequency of replacement of packing and shows significant 


lance tube construction is used. This rigid construction 
combined with the heavier lance support and box-type beam 
enclosure used on the Series 400 blower, assures stable 
lance travel and effective, uniform cleaning... for furnace 
coverage to 42 feet and over. 


not require lubrication more than once a year. Figure it out! 
Mini-Lube can save thousands of dollars yearly in main- 
tenance costs; helps keep your IK’s in peak operating 
condition with minimum attention. (Photo shows some of 
the easily accessible lubrication fittings; the schematic 
drawing shows all of the lubrication points). 


savings compared with single-tube construction, for blowing 
steam temperatures of 750F and over.* 


For most effective cleaning of pendant and horizontal tube 
surfaces the Diamond IK Long Retractable Blower is your 
assurance of unmatched performance and economy. Call, 
write, or wire for complete information. 


*Available at slight additional cost, 


DIAMOND POWER SPECIALTY CORPORATION, Lancaster, Ohio 


DIAMOND SPECIALTY LIMITED, Windsor, Ontario 
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Motor stopped; disassembly begun. 


Westinghouse F/A motor 
completely disassembled 
in 90 minutes 


Sufficiently disassembled 
to permit bearing inspection. 


“F/A” means “Fully Accessible” .. . Only 90 
minutes are required for a complete disassembly. 
After cleaning, inspecting and servicing, the F/A 
motor can be completely reassembled and put back 
in operation in about two hours. 

No other motor can be serviced so quickly. One 
electric utility maintenance engineer estimates that 
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End covers, side panels, air shields _ Complete disassembly possible for major 
removed. Winding inspection now possible. cleaning, inspection and servicing. 


J-15022 


a Westinghouse F/A motor can be serviced in about 

one-fourth the normal time. ee 
F/A motors are available in ratings from 250 ae 

hp/600 rpm to 7,000 hp/3600 rpm. For more infor- 

mation, call your Westinghouse Representative. Or, 

write Westinghouse Electric Corporation, P.O. Box 


868, Pittsburgh 30, Pa. You can be sure. . . if it’s Westinghouse ae 4 
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First step to automation is to simplify 

the information now presented by a 
multitude of multi-record charts, 
gages, and annunciator lights. The 
Bailey approach gives the operator 
data he needs (logged periodically), 
keeps continuous watch on all varia- 
bles, makes calculations where re- 
quired, alarms when trouble threatens. 
Reliability of recorded data is in- 
creased ... operators can devote full 
attention to correcting off-normal con- 
ditions and improving operations. 


* <7, 


NEXT 
VEnir Y... 


Next, verify the practicability of auto- 
mation by extending supervisory con- 
trols, letting equipment perform more 
operating functions. Automate key 
systems, one at a time, by push-button 
controlled sub-loops. This approach 
smooths the transition to complete 
automation and improves safety to 
men and machinery by providing safe, 
uniform start-up, shut-down, and 
normal operating procedures. 


SuB-LOOP B 
START 


(7) 
Omat 


THEN 
AUTOMATE 


Final steps to automation can then 
be made at any time with full confi- 
dence and proved operational experi- 
ence. These steps are: 1) to consolidate 
supervisory controls, conventional con- 
trols, and sub-loops for full-range auto- 
matic operation once the plant has 
been placed on the line; and 2) ulti- a. 
mately, to add start-stop control to pia — 
provide full automation. 
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How get assured results 


AUTOMATION 


you 


Complete automation is a long step forward 
— with many challenges along the way. 

The Bailey step-by-step approach to auto- 
mation makes possible step-by-step certainty 
... provides step-by-step benefits... requires 
only step-by-step commitment. 

In the initial steps it makes possible many 
or most of the benefits of complete automa- 
tion with considerably less investment than 
required for the ultimate. And it permits the 
decision to take each succeeding step to be 
made only after satisfactory evidence that it is 
economically justified and functionally sound. 

Bailey 700 Systems draw on the best avail- 
able techniques, including analog and digital 
manipulation, trend recording, time sharing, 


scanning, alarming, calculating, controlling, 
and logging, as required to meet operating 
objectives. Individual systems, including logic 
and sequence units, are coordinated by 
Bailey’s distinctive method of parallel pro- 
gramming to achieve plant automation. The 
parallel-programming approach improves 
plant availability by making it practical to 
remove individual systems from service or 
reprogram without disturbing operation. 

Ask your Bailey District Office, or write 
for more information on the Bailey step-by- 
step approach to automation with Bailey 
700 Systems. Bailey Meter Company, 1036 
Ivanhoe Road, Cleveland 10, Ohio. In Canada 
—Bailey Meter Company Limited, Montreal. 


Bailey Systems Concepts are Founded on 45 vears of Experience 


ae 
so 


Bailey experience extends to and in- 
cludes the atomic power field. In the 
completion of the Enrico Fermi Atomic 
Power Plant at Monroe, Mich. in 
1961, Bailey Meter Company was 
prime instrument contractor, supply- 
ing both pneumatic and transistorized 
electronic control systems. A165-2 


Bailey experience in automation dates 
from electrically operated boiler controls 
in 1924, automatic start of boiler controls 
on steam-electric locomotive in 1936, and 
fully automated package boilers in 1948. 
This Bailey 750 System for simplified 
display of power-plant operating infor- 
mation was installed in 1959. 


Twenty-one of the twenty-six most 
efficient steam-electric stations in the 
United States use Bailey Instruments 
and Controls.* This reflects more 
than 45 years of Bailey developments 
devoted to improving the reliability 
of power-plant operation. *Listed in 
Federal Power Commission Report S-143. 


BAILEY 


BAILEY METER COMPANY 


METER 


700 Systems 
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DEPENDABLE, EFFICIENT, 
COMPACT, ECONOMICAL 


FOR: Water Supply « Circulating « Chemi- 


e Cooling ¢ General Services 


Pump Engineering 


ties to 1500 GPM. Heads to 170 feet. 


APCO TURBINE TYPE PUMPS—sin- 
gle or two stage—with multi-vane 
impellers handle entrained vapor 
and air along with the liquid, 
thereby eliminating vapor lock. 
Capacities to 150 GPM. Pressures 
to 400 PSI. 


END SUCTION PUMPS—horizontal 
or vertical—self venting with ver- 
tical discharge . . . close coupled or 
flexible coupled. Capacities to 
1800 GPM. Heads to 320 feet. 


CONDENSATE RETURN UNITS— 
low NPSH—smooth, quiet opera- 
tion—simplex or duplex—hori- 
zontal or vertical—ready for 
connection to lead lines. Capaci- 
ties to 150,000 EDR. Pressures 
to 125 PSI. 


SPLIT CASE PUMPS—horizontal or 
vertical—horizontally or diagon- 
ally split cases...single stage 
double suction or two stage op- 
posed suction. Capacities to 6000 
GPM. Heads to 600 feet. 


Write Or Call For Complete Information 
Local Distributor Is Listed In the Yellow Pages Of Your Phone Book. 


AURORA PUMP 


THE NEW YORK AIR BRAKE COM 


cal Handling Transfer Condensation 
Sewage Construction Marine e Washing 


e Long-term Top Performance e High Effi- 
ciency Design Simplicity—Ruggedness 
Balanced Impellers— Maximum Smoothness 
and Quietness ¢ Easy Maintenance e Pack- 
ing or Mechanical Seals ¢ Experienced 


SUMP PUMPS—particularly applicable for NON-CLOG PUMPS —vertical or horizontal— 
lift services or handling heavy or viscous enclosed or mono-vane impellers—handles 
liquids and solids in suspension. Capaci- heavy liquids or solids in suspension. Capa- 
cities to 8000 GPM. Heads to 150 feet. 


ISION 


( 
1908: 40 U-C RS. AURORA, (£480 0153 
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VIA RAIL, BARGE AND TRUCK: 


two 100,000 lb/hr steam generators 
move into heart of New York City 


En route to Pennsylvania Station South Housing Project in Manhattan, 
this pair of Union Type MH Packaged Steam Generators demonstrates 


how steam requirements (in excess of 100,000 lbs./hr.) can be fulfilled 
without involving field assembly. 


Placed by the contractor, Raisler Corporation, the two units were 
shipped complete with refractories, casing, MH Firing Units, and con- 
necting duct work. Equipped for burning No. 6 oil, each of the MH’s 
has a capacity of 100,000 lbs./hr. at 450 psi and 600° F. 


Shop assembled to standardized designs, Type MH Steam Generators 
and Firing Units can be supplied to handle diversified needs without 
costly special engineering. They can be arranged for oil or gas firing 
or both, with fully automatic, semi-automatic or manual control. The 
symmetrical, 3-drum MH design, with the top drum centered, makes it 
possible to ship larger units within existing rail clearances. 


For detailed information, contact your local Riley Stoker Corporation 
or Union Iron Works office. 


UNION IRON WORKS 
ERIE, PENNSYLVANIA 
A DIVISION OF RILEY STOKER CORP. 
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Copes-Vulcan automatic boiler 
Hammermill Paper Company 


Gives good results on steam generator fired with hogged bark and coal 


Here was an unusual problem of boiler control. Two 
solid fuels—hogged bark and bituminous coal—were to 
be burned in combination. The Riley steam generator, 
with nominal rating of 206,000 pounds per hour at 675 
psig and 760 degrees F., was to deliver power and proc- 
ess steam to the same main header as all other existing 
boilers. Low steam costs and high boiler availability 
were a goal of the design and operating engineers. 
Copes-Vulcan combustion control has given high 
operating efficiency by close control of excess air. It has 
minimized fuel-bed disturbances by keeping the flow of 
air through the bed at the lowest practical rate. It has 


Central Control Panel. All recorders and controls for the bark-and-coal-fired boiler are centralized on this Copes-Vulcan panel. 
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handled intermittent flows of waste fuel without inci- 
dent. It has required no manual adjustments for varia- 
tions in fuel moisture or quality, or in kind of fuel. 

Copes-Vulcan three-influence feedwater control has 
maintained the proper drum level while feeding exactly 
as needed for steam output. Regardless of load condi- 
tions, Copes-Vulcan control has maintained final steam 
temperature at the desired 760 degrees F. 

Why not read the complete story of this unusual 
installation as told in the new Bulletin No. 1078. Write 
for it today. 

Copes-Vulcan Division, Erie 4, Pennsylvania. 


POWER * NOVEMBER 1961 


| 
4 
f 
: 
£ 
i 
ibe 
i 
of 
‘ 
| 
Ve 
i 


i 
Spray Valve for Superheat Temperature Feedwater-Flow Control Valve. This dia- Drive Unit for Forced-Draft Fan Damper. 
Control. This Copes-Vulcan Type CV-D phragm-operated Type CV-D valve is This Copes-Vulcan drive unit, one of 
Spray Valve introduces cooling water part of the Copes-Vulcan three-influence several in the control system, positions 
into the superheater for dependably ac- feedwater control system. . the forced-draft fan damper. 

curate steam-temperature control. 
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URN ACE 
| PRESSURE INDICATING 
FROM EXISTING MASTER ’ TRANSMITTER 


FLOW INDICATING TRANSMITTERS 
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| | 
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{ 
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Set 


ON 


STOKER SPEED DRIVE UNIT BARE OISTRIBUTING 
All DAMPER DRIVE 


Schematic diagram of the Copes-Vulcan combustion and feed-water control 
systems on the bark-and-coal-fired boiler at Hammermill Paper Company. 


Copes-Vulcan Division 


BLAW-KNOX 


—— Blaw-Knox designs and manufactures for America’s growth industries: METALS: Rolling Mills * Steel Process- 

ing Lines * Rolls * Castings * Open Hearth Specialties * PROCESSING: Process Design, Engineering and Plant 

BLAW-KNOX Construction Services * Process Equipment and Pressure Piping * CONSTRUCTION: Concrete and Bituminous 
Paving Machines * Concrete Batching Plants and Forms « Gratings * AEROSPACE: Fixed and Steerable 

Antennas ¢ Radio Telescopes * Towers and Special Structures * POWER: Power Plant Specialties and Valves 


POWER * NOVEMBER 1961 For more facts circle 211 on Reader Service card, p 99 


= 
— 
= 
7 
Pee 
SHECTOR 
WAVING Atay 
RIVE DAMPER ORIVE UNIT 
15 


for hardest 


For portable electric power or standby for critical process, 
you can’t afford to gamble on auxiliary power failure. 
That’s why Onan gives every plant the toughest possible 
tests before it’s shipped to you. Only Onan is certified to 
deliver every watt of power the nameplate promises. Be- 
fore you buy any electric plant, talk to your Onan dis- 
tributor. He’s in the Yellow Pages. 


Stellite coated exhaust valves and valve seats. One of Exacting standards govern manufacture—years of special- 
toughest alloys known. Gives you up to 300% longer ized experience and extensive testing facilities control the 
valve life than uncoated valves. It’s the important details quality of Onan Power Plants. Over 1000 different types 
like this that make Onan more economical in the long run. and sizes of plants are produced by Onan. 
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Onan electric plant still delivers full power 
after 12,197 hour test—equal to 487,888 miles 


grueling endurance test that lasted one 
A year, nine months and 12 days could not 
stop Onan test plant #1068. Onan engineers 
used this production-built unit for an endur- 
ance run—and after it was all over, it still 
generated the full rated power promised on 
the nameplate. Proof that Onan’s exacting 
standards and production testing give you a 
power plant with long, dependable life built in. 

Over 1,700 other endurance units have been 
run by Onan engineers. In these tests every 
design feature and part has to prove itself be- 
fore it can become a part of the Onan you buy. 
In addition, every type and size Onan plant 
is tested under all operating conditions which 


could conceivably affect performance on 
your job. 

Hours of running in and testing under full 
load are givenevery Onan before it is shipped. An 
independent testing laboratory then spot tests 
Onan Plants that have already been tested by 
Onan—double assurance that every Onan will 
deliver its full nameplate rating. Only then 
does an Onan production run qualify for Per- 
formance Certification. 

Buy proven performance when you buy an 
Electric Plant. See your authorized Onan dis- 
tributor or dealer. You can depend on him for 
a lifetime of factory parts and service. He’s 
listed in the Yellow Pages. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 


PERFORMANCE 


CERTIFIED 


We certify that when properly installed and operated 


this Onan electric plant will deliver the full power and the 
voltage and frequency regulation promised by its nameplate 
and published specifications. This plant has undergone several 
hours of running-in and testing under realistic load conditions, 
in accordance with procedures certified by an independent 
testing laboratory. 


World’s Leading Builder 
of Electric Power Plants 


ONAN DIVISION, STUDEBAKER-PACKARD CORPORATION ¢ 2685 UNIVERSITY AVE. S. £., MINNEAPOLIS 14, MINNESOTA 
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BY R. C, “ROLLY” 
BLEIMEHL 


About the Author. 


Rolly Bleimehl 
has been providing tech- 
nical service on lubrication 
to customers of our parent 
company for fifteen years. 
He has a mechanical engi- 
neering degree from Iowa 
State College and has com- 
pleted the Company’s Sales 
Engineering School at 
Whiting, Indiana. 
x * * 
In 1954, when the first of 


two 75,000 KW turbines 
went into service at Wis- 
consin Power & Light Com- 
pany Rock River generating 
station, Beloit, management 
had to make a decision on 
a turbine oil. Two factors 
helped them decide in favor 
of NonpArert Turbine Oil: 
(1) Nonparer’s perform- 
ance history and (2) the tech- 
nical service available from 
American Oil Company. 


Performance history: Each 
fill of Nonparett Turbine 
Oil carries with it a life-of- 


turbine guarantee. This 
means that if, during the life 
of the turbine, the neutral- 
ization number of the oil 
ever rises above the low 
limit of 0.15, the oil will be 
replaced free of charge. 
Some fills of Nonparerm Oil 
have been in service more 
than 35 years under this 
life-of-turbine guarantee. 


Technical service: I’m lo- 
cated at Madison, only a 
short distance from Beloit. 
Thus, I’m always handy to 
make periodic calls at the 


“This is how you trip 
the turbine”, says 
George Schilstra, 
generating station 
manager at the 
Nelson Dewey 
station. Only .8 Ib. of 
coal is used per KW 
produced at this 
station. 


station to answer questions 
about the oil. And we take 
samples of the oil regularly 
for analysis at our Whiting, 
Indiana, laboratory (at no 
expense to the utility). 


Putting these two together 
—product performance and 
technical service—Wisconsin 
Power & Light Company 
decided it made good sense 
to specify NonparemL Tur- 
bine Oil. The satisfactory 
performance of the oil in the 
first turbine at Beloit helped 
the management decide on 


i 
% 


it for the second 75,000 KW 
unit when it was installed 
in 1955. For the same rea- 
son management selected 
Nonpareit when their 100,- 
000 KW turbine went into 
service at the Nelson Dewey 
station, Cassville, Wiscon- 
sin, in 1959. 


Get more information about 
NonparEIL Turbine Oil and 
about the lubrication tech- 
nical service that is avail- 
able. Phone your nearby 
American Oil Company 
office. 


Quick facts about NONPAREIL Turbine Oil 


@ Will not permit formation of harmful acids. 

@ Will not permit formation of sludge or oil 
varnish. 

@ Will maintain good d Isibility or water- 


istics, 


@ Has high resistance to foaming. 
@ Contains adequate rust inhibitor. 


ro 
AMERICAN 
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AMERICAN OIL COMPANY 


910 S. Michigan Ave., Chicago 80, Ill. 


Leslie Hoffman (right), Rock River generating 
station manager, goes on an inspection tour 
of one of two 75,000 KW turbines with 
American Oil’s Rolly Bleimeh!. Rock River 
is the largest station in Wisconsin 

Power & Light Company system. 


AMERICAN OIL COMPANY 
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.«:this mechanical draft 


“team"' of top performers 


from CLARAGE : 


FOR FORCED.DRAFT...FOR INDUCED 
DRAFT... AGAIN CLARAGE QUALITY 
1S THE CHOICE! These Clarage units, pictured 


on the shipping dock, will soon be in service at one of the 
nation’s leading paper mills. 


At the top is the Clarage Type AF Dynafoil forced 
draft fan with airfoil blades and Vortex Controls at the 
inlets; below is the Clarage Type DN Dynacurve induced 


draft fan with 36 forward curved blades. Clarage equip- 
ment, such as this combination, has been selected for 
over 4,500 central stations and industrial power plants. 
These users know that with anything as vital as unin- 
terrupted operation, it pays big dividends to get the best 
in equipment—Clarage. 


For complete information, request Catalog 905 on the 
Type DN, Catalog 859 on the Type AF, and Catalog 901 
on the Type RT induced draft fan. 


Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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ARK-TROL 


NEW 


eliminates 95% of the mess and maintenance 
of round chart recorder inking systems... 


cartridge contains a large supply of ink, extending your 
change cycle from days to months . . . and then in a matter 
of seconds the cartridge is replaced. 


In 10 minutes, convert present markers with Mark- 
Trol, a completely sealed capillary system with 
replaceable ink cartridge . . . adaptable to 90% of 
all round chart recorders in service today. 


Esterbrook’s Mark-Trol is a completely new concept in 
marking systems. Because of its universal design, you can 
eliminate the messy problems inherent in most round chart 
inking systems in use today. Because maintenance is 
reduced to little more than routine inspection, Mark-Trol 
will pay for itself in a matter of days. 


‘Sealed system eliminates dust, dirt, moisture and mold 
which clogs open-bucket devices. Operation is thoroughly 
efficient regardless of location, inside or out, under service 
conditions of humidity, precipitation, chemical fumes or 
other foreign matter, and over a wider temperature range 
—O°F to 145°F. Slip-in, disposable, sealed ink cartridge 
means ink is never directly handled ...no messy suction 
tubes, syringes, droppers; no reservoirs to clean out. 
Eliminates breakage of plastic bags or glass devices. The 


ORDER ONE FOR TRIAL—Mark-Trol has been field-tested for 
214 years—extensively in the power and processing fields. We 
invite you, however, to make a trial installation of your own 
with a Mark-Trol unit. Send us the coupon today. 


Authorized Distributor: 


Technical Recording Chart Division 
Graphic Controls Corporation 
189 Van Rensselaer St., Buffalo 10, New York 


Please send us 


*Trademark 


MARK-TROL THE ESTERBROOK PEN COMPANY « Technical Products and Instruments Division 
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ondenser Tube Developed by 


DODGE! 


4 Another New Extra High Strength 


4 


; With 15% Higher Strength than 
d any other Copper-Nickel Alloy 
Now Available! 
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In August 1959, Phelps Dodge introduced the 
first high strength copper-nickel alloy con- 
denser tube, Cufenloy-30. Now Phelps Dodge 
offers Cufenloy-40, a copper-nickel alloy with 
greatly increased strength suitable for the most 
severe applications in high pressure feedwater 
heaters. The mechanical and physical proper- 
ties of this exclusive new alloy make possible 
substantial reductions in the cost of feedwater 
heaters. Cufenloy-40 has received approval for 
ASME Code applications through Case 1300 
(Special Ruling). 


Weldability. Extensive tests in Phelps Dodge’s 
laboratories were performed to determine 
Cufenloy-40’s welding characteristics. Standard 
welding procedures used for 70/30 copper nickel 
tubes were found to be fully acceptable for this 
new composition. Pull-out, Cycling and Pres- 


sure Tests confirmed that a maximum joint” 


efficiency was obtained using these procedures. 


Corrosion Resistance. Corrosion studies have 
been performed on Cufenloy-40 since 1959 and 
have shown it to be unsusceptible to stress cor- 
rosion cracking in a moist ammonia and carbon 
dioxide atmosphere. In these tests Cufenloy-40 
also proved virtually immune to general chemi- 
cal attack. It is believed that Cufenloy-40 has 
the best overall corrosion resistance of the 
copper-nickel alloys. 

Dual Gauge. Cufenloy-40 condenser tubes are 
available in dual gauges wherever a thickened 
wall section is needed to compensate for thin- 
ning on tight radius bends. 

U-Bent Tubes. Cufenloy-40 tubes are also fur- 
nished in factory ‘“U”’ bends for immediate tub- 
ing into the unit at the manufacturer’s plant or 
on the job site. 

Further Information from your local Phelps 
Dodge sales office; or write Dept. 2A for the 
Cufenloy-40 technical brochure. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22, N.Y. 
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APPALACHIAN POWER’S CLINCH RIVER STATION, according to industry-wide 
data submitted to the Federal Power Commission, recorded the country’s best central 
station heat rate during 1960. The 8975 Btu per kwh achievement demonstrates the 
advantage of many factors — location, fuel supply, operation characteristics — that 
engineers of American Electric Power Service Corporation designed into the plant. 


Historically, this rating has gone to stations which obtain their cooling water 
supply from nature. But this winning station is totally dependent on WATER * BY 
MARLEY — four 10-cell Double-Flow cooling towers were selected by the designers to 
supply 220,000 gpm for Units 1 and 2 with 450-MW nameplate capacity. The per- 
formance of these Double-Flows complimented the high standard demanded of all 
equipment in this economy-record station. Moreover, it firmly established the concept 
of freedom ef economical site choice afforded by cooling tower usage envisioned by 
the plant designers. 


Unit 3 tower is ot going on the line to help put another 225 low-cost megawatts 
my Improving on fa |good thing, the Unit 3 tower has better 

alled cost, more compact area and less auxiliary power. It is the 

tower ever built, and in parameters of 

successful design and value we have known. 


PACKAGE .... providing more stamina 
with fewer big module maintenance and first cost; less power; 
less space .. . all facto invite ¢H@ughtful consideration by all site planners 
and station designers 


THE MARLEY KANSAS CITY, MISSOURI 
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FEED PUMP AND 7 
RECIRCULATION CONTROL Pe 


Vv 


1 System engineering by 
2 “Tilting disk check valve by....... 
3 Stop or stop-check vaive by...... 
4 Transmitter and controller by..... 
5S By-pass angle valve 
Diaphragm operator by 
7 Manifold valves by 
8 Uni-valves for shut-off by .......: 
S Orifice flow section by ......:2.2s: 
10 Flite-flow stop valves by ........ 
11 Positioner by 
12 Toggle head valve operator by.... 
13 Control valve by 
14 Motor-operated by-pass valve by. . 
15 Level controller by 
26 


FEEDWATER CONTROL 


Complete 


ROCKWELL-REPUBLIC 
ROCKWELL-EDWARD 
ROCKWELL-EDWARD 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-EDWARD 
ROCKWELL-REPUBLIC 
ROCKWELL-EDWARD 


ROCKWELL-REPUBLIC 
» ROCKWELL-REPUBLIC 
» ROCKWELL-REPUBLIC 


ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
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control system 


e 


f FEEDWATER TEMPERATURE COMPENSATED STEAM FLOW INDICATING AND 


MEASUREMENT DRUM LEVEL MEASUREMENT MEASUREMENT 


7 O 


RECORDING WHERE REQ'D 


o+¥ 


package from one source: 


16 Manual-automatic control station by... .ROCKWELL-REPUBLIC 


17 Nozzle flow sections 


18 Flow transmitter with square rooting by. 


19 Constant level reservoirby........ 
20 Level transmitter by 
21 Pressure transmitter by 
22 Compensating relay by 
23 Combining relay by 
24 Gauges by .. 
25 Recorders by 


For full details on Rockwell-Republic boiler feedwater control 
systems, contact the Republic Engineer in your area. Or, write 

_ to Republic Flow Meters Company, Subsidiary of Rockwell 
Manufacturing Company, 2240 Diversey Parkway, Chicago 47, 
Illinois. In Canada: Republic Flow Meters Canada Ltd., Toronto. 


ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
» ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
- ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 
ROCKWELL-REPUBLIC 


RF.24 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL 
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Why do some steel tubes fail under high oper- 
ating temperatures and pressures? 

Basically, it’s because the grade of steel and 
physical and mechanical properties of the tube 
haven't been matched accurately to specific 
stress and temperature requirements. As a 
result, the tube lacks the mechanical strength 
to resist rupture and creep in continued service. 

There is no formula that will produce auto- 
matically the right tube for your application. 
To arrive at a Job-Matched tube requires the 
knowledge of how particular grades of stain- 
less, alloy and carbon steel tubing react under 


a variety of specific operating temperatures 
and pressures. And, it takes engineering know- 
how to determine the proper factors of oxida- 
tion and corrosion resistance, tube size, flow 
rates, and rates of thermal expansion and con- 
ductivity that match application requirements. 

This is the kind of experience and assistance 
available to you through your B&W district 
salesman or Steel Service Center handling 
B&W Tubular Products. Why not take ad- 
vantage of it? 

The Babcock & Wilcox Company, Tubular 
Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
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TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges--in carbon, alloy and stainless steels and special metals 


POWER * NOVEMBER 1961 


i 
tf 
i 
F 
at 
4 
J 
| 
ty 
q 
aby 
ik 
AW 
| 
j Hae 
| 
| 
| 
: 
| 
i 
ay 
f 
« 
1 
TA-1007P 
j 


Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 


When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...carbon ring glands specially made 
for vertical operation... casings and 
bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an almost indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- 
cal turbine, specify Terry solid wheel. 
Available in capacities from 5 to 300 
horsepower. And remember, the extra 
durability built into these vertical tur- 
bines is typical of every turbine in the 
complete Terry line. 

For further information, send for a 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN, 


POWER * NOVEMBER 1961 


: 
= 
. For more facts circle 220 on Reader Service card, p 99 29 ee a 


228 
8 
Us 
sss 


> 3 
3 
= 2 
33 

gi 3 
age Se 

27 

83 


design 


30 


16,000 engineers choose 
and use YARWAY SEATLESS 


boiler blow-off valves 


m= SAVING IN MAINTENANCE COSTS 
m FREEDOM FROM BOILER OUTAGES 


These are the reasons—proved again and again by 
engineers who know performance, in thousands of 
installations over the last 50 years. Yes, these are the 


reasons why Yarway Seatless has become virtually the. 


“standard” on all low to medium pressure boilers today! 


Check these features that are responsible for the ac- 
ceptance of these time-honored but truly modern, 
compact valves: 


mi UNIQUE SEATLESS DESIGN —full, free dis- 
charge... combined with drop-tight shutoff... and 
no seat to score, wear, clog or leak 


m BALANCED HOLLOW SLIDING PLUNGER 


—made of nitralloy with a “glass hard” surface that | 


resists erosion, high temperatures and sudden shocks. 
“Polishing” action lengthens life of packing rings. 


mi COMPRESSION YOKE SPRINGS —heavy coil 
springs under yoke nuts maintain continuous pressure 
on reinforced packing above and below valve port to 
keep valve tight. ity 


@ BALL BEARING HANDWHEEL—for smooth 


operation, easy opening and closing. 


@ NON-RISING STEM. Valve cannot be opened or 


closed too quickly. Water hammer is prevented. 
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gm STREAMLINED BODY AND YOKE. Strength 
where strength is needed—without unnecessary bulk. 
“Compact” over-all design. 


ms CHOICE OF FIVE SIZES—1” to 2%", angle or 
straightway designs, flanged or screwed ends, available 
in any tandem combination. 


If you are planning purchase of a new boiler, or 
modernization of present boilers in pressure ranges 
up to 415 psi, insist on protecting your investment 
with new Yarway Seatless Blow-Off Valves. 


They'll give you maximum dependability, minimum 
maintenance, and satisfaction that is beyond price— 
all at a very low cost per year. 


Write for Yarway Bulletin B-427. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


MARK OF QUALITY 
IN STEAM ENGINEERING 
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P of copper powders, balls and 
balled sheets which can be removed from 
high-pressure boilers by the M-71 treatment. 


M-71 REMOVES 
5 THESE COPPER 
TROUBLEMAKERS 
: FROM BOILERS, FAST! 


The M-71 single-stage, patented treat- 
ment* for high-pressure boilers removes 
copper deposits and other scales in 
record time. With this exclusive Dow 
Industrial Service treatment, copper 
does not replate on clean boiler surfaces 
during treatment, and small quantities 
of M-71 in future cleaning will help 
keep boilers copper-free. To date, the 
M-71 treatment has cleaned more than 
300 boilers. 

Copper deposits, common in many 
high-pressure boilers, reduce heat 
transfer efficiency and cause localized 
corrosion, overheating and subsequent 
ruptures. Copper particles slough off, 
reducing circulation. 

Dow Industrial Service developed 
the M-71 treatment to remove trouble- 
making copper and other deposits at 
the same time. In cases of excessive 
metallic copper deposits, a preliminary 
treatment may be desirable. 


DOW INDUSTRIAL SERVICE . Division of The Dow Chemical Company 
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D.LS. cleans all kinds of equipment 
... boilers, process equipment, pipelines, 
water wells, to name a few... for every 
kind of industry. With many methods 
to choose from, D.I.S. engineers first 
analyze each job to pick the technique 
best suited to the specific problem. 


D.L.S. also offers complete consulting 
laboratory service for water treatment 
and waste processing, backed by the 
technical resources of The Dow Chemi- 
cal Company. For fast “total” cleaning 
of any industrial equipment, anywhere 
in the U.S.—and for literature on * 
copper removal by the M-71 treatment 
—write or call DOW INDUSTRIAL SERV- 
ICE, 20575 Center Ridge Road, Cleve- 
land 16, Ohio. * Patent No. 2959555 
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49 miles of Wolverine Condenser Tube used in 
New Pathfinder Atomic Power Plant 


tet Forty-nine miles of admiralty condenser tube 
LU“) produced by Wolverine Tube Division of 


Calumet & Hecla, Inc. will contribute to the development 
of electric power when the Pathfinder Atomic Power 
Plant goes into operation in 1962. 


Owned and operated by Northern States Power Com- 
pany, Minneapolis, Minnesota, the 66,000 KW Pathfinder 
is the second of America’s great new atomic power plants 
to use condenser tube manufactured by Wolverine Tube. 
The Enrico Fermi Power Plant at Monroe, Michigan 
also uses Wolverine admiralty condenser tubes. 


It is significant indeed that Wolverine condenser tube is 
being specified for these highly critical atomic power 
installations. Wolverine’s dedication to quality control 
procedures, its years of tube-making experience and its 
continuous research and development programs all con- 
tribute to the production of tube designed to give top 
performance at all times. 


Wolverine seamless copper and copper alloy condenser 
tube is available in a wide range of sizes in both prime 
surface and integrally finned form. If your company is 
considering tube for feed-water heaters, surface condens- 
ers or air pre-heaters, get a Wolverine quote before plac- 
ing your next order. Write too, for complete information. 


WOLVERINE TUBE 


DIVISION OF 


% Calumet Hecla, Inc. 


DEPT. S, 17268 SOUTHFIELD RD., ALLEN PARK, MICH 
TUBEMANSHIP in Copper —Copper Alloys— Aluminum—Speciol Metals 


PLANTS IN DETROIT AND INKSTER, MICHIGAN AND 
DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 
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Wolverine Condenser Tubes 
are COUPON tested 


At Wolverine Tube a “coupon” is a sample of tubing cut from every 
length of nonferrous condenser tube. These samples are then put through 
a mechanical expansion test to prove conclusively that the tubing will 
withstand rolling-in operations without cracking or splitting. 


This is but one of the many steps taken by Wolverine Tube to insure that 
its condenser tubing will give maximum service under the most rugged 
operating conditions. Each tube also undergoes a hydrostatic test and, 
throughout the entire manufacturing process, rigid quality control stand- 
ards are in effect. 


Wolverine condenser tubes are available in a wide range of sizes in 
copper and aluminum alloys in prime surface or with integral fins 
(Wolverine Trufin®). You can also specify both plain and finned duplex 
and U-bend condenser tubes. 


Over the years Wolverine Tube has specialized in heat transfer — has both 
the tubing and experience to help you obtain maximum value for your 
tubing dollar. Before placing your next order, talk over your require- 
ments with your Wolverine sales representative. He can help you do 
a better job. 


WOLVERINE TUBE 


DIVISION OF 


Calumet Hecla, Inc. 


DEPT. S, 17268 SOUTHFIELD RD., ALLEN PARK, MICH. 
TUBEMANSHIP in Copper—Copper Alloys—Aluminum—Speciol Metals 


PLANTS IN DETROIT AND INKSTER, MICHIGAN AND 
DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 
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_ Glass Mfg. Co., Streator, IIlinoi 
his new FM-2 compressor. 


When you bank on compressed air... 


Take a look at an operation that really depends 
on air. At Thatcher Glass Manufacturing Co., 
Streator, Illinois, compressed air plays vital 
roles. It supplies process air for glass blowing. It 
powers practically all of their expensive machines 
and handling equipment. Reliable air pressure 
is a must. 


In a recent expansion of its compressed air 
plant, Thatcher decided on the new Cooper- 


Bessemer 600 hp FM-2 compressor shown above. 
This is one of the fine quality M-Line Series fea- 
turing “natural force balance” and recognized 
everywhere for dependable, low-maintenance 
performance. 

Whatever you make... when you want com- 
pressed air for processing or power, it will pay you 
to investigate the Cooper-Bessemer M-Line Com- 
pressors. Call our nearest office. 


GENERAL OFFICES: MOUNT VERNON, OHIO 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL 
ENGINES: GAS - DIESEL - OUAL-FUEL 
JET-POWERED GAS TURBINES 
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solves globe valve 


thrust problems 


Major causes of disk-seat misalign- 

ment, stem bending, galling, and 

related problems eliminated in new 
forged steel Univalve line. 


Now, through a unique body-guided disk construc- 
tion, Rockwell-Edward research engineers have solved 
the major globe valve problems inherent in modern 
high-energy-loss piping systems. 

High velocities and high pressure-differentials have 
a damaging effect on forged steel globe valves in throt- 
tling, blow-off, drain and similar services. Conventional 
stem-guided disks are forced out of alignment and don’t 
seat positively. The same forces bend even the strongest 
stems out of alignment. Contact areas on disk, seat, 
disk-nut, stem and bonnet become galled and scored. 

But now these problems have been overcome by the 
new Rockwell-Edward Univalves. And other perennial 
problems have been solved at the same time. 


Here’s how new Univalves 
solve major problems 


Body-Guided Disk. Heart of the new Univalve 
is its revolutionary new body-guided disk with Stellite 
anti-thrust rings. Not only does the new design and 
construction do a perfect job of guiding the disk into 
the seat but, even more important, it eliminates as 
much as 90% of the side thrust that causes misalign- 
ment! 

The close fit of the lower Stellite disk guide ring 
within the body bore virtually eliminates the problem 
of upstream-downstream pressure differential that can 
force the disk and stem out of alignment. Remaining 
forces that could cause misalignment are easily con- 
trolled by the inter-action of the two widely separated 
‘guide rings. 

Use of Stellite for guiding and contact surfaces pro- 
vides maximum protection from erosion, galling and 
oxidation, as well as from scratching and cutting by 
foreign material in the line. Results: a valve that can 
be opened and closed repeatedly in high pressure loss 
services with merely a superficial polishing of contact 
surfaces. 


Improved disk-nut lock. Instead of merely 
tack welding the disk to the disk-nut, Edward now 
employs a more expensive but virtually fool-proof 


method to keep these parts together. In the new Uni- 
valve a hole is drilled through the upper portion of the 
disk and, after assembly, is filled with weld metal. The 
bond is permanent, yet disassembly can be accom- 
plished easily by merely drilling out the weld plug. 


Special stem surface treatment. The new 
Univalves of larger size have stems coated with molyb- 
denum disulfide. This process endows the stem with 
remarkable lubricating and anti-galling properties. Life 
of stems and all adjacent parts is extended. Operating 
torque is reduced. 


Easy-to-locate body-bonnet seal-weld. 
Extended vertical and horizontal surfaces of both bon- 
net and body provide clear definition of seal-weld 
dimensions. This facilitates the machining or scarfing ~ 
required to remove the weld metal when disassembling 
the valve. 


These and other refinements (like the Stellite back- 
seat contact in many sizes and Stellite stem-disk bearing 
in all sizes) combine to produce a new Rockwell-Edward 
Univalve line that is easier to operate and gives maxi- © 
mum valve life. 

More body styles (see box at right) offer additional 
advantages. The vertical stem globe design, for ex- 
ample, can readily be installed with its stem projecting | 
through a panel board. Or, it can be used with an 
extension stem for certain inaccessible locations. 

And, where flow requirements are less rigid, the new 
Univalve line offers the “‘K’’ series. These reduced-port 
valves, -available at lower cost than full-port units, 
provide full Univalve life and ease of operation for 
applications where flow capacity is secondary to other 
considerations. ‘‘K”’ series Univalves have flow capacity 
equal or superior to most similar competitive valves. | 

The new Rockwell-Edward Univalve line is available 
with screwed, socket, or butt weld ends, and with your 
choice of loose or integral backseats. For more detailed 
information, ask your Edward Representative for a 
copy of Catalog 14-U, or write Edward Valves, Inc., 
1230 W. 145th Street, East Chicago, Indiana. Sub- 
sidiary of Rockwell Manufacturing Company. Repre-, 
sented in Canada by Lytle Engineering Specialties, 
Ltd., 438 St. Peter Street, Montreal. 6105 


*T.M. Reg. 
U.S. Pat. Off. 


EDWARD STEEL VALVES 


another fine product by 


ROGKWELL® 
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New Univalves available in all these types 


BASIC DATA 


Body Material—forged chrome-moly steel 

Sizes—' inch to 4 inches 

Basic Ratings— 
1500 psi at 1050 F (3600 psi at 100 F) 
2500 psi at 1050 F (6000 psi at 100 F) 
4500 psi at 1050 F (10,800 psi at 100 F) 


Vertical or Inclined (Y pattern) Bonnet 1. Inclined bonnet globe 2. Angle body 3. Vertical bonnet 4. Piston check 
Screwed, Socket Weld or Butt Weld Ends stop (or stop-check). stop globe stop (horizontal or vertical) 
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“Kam” ZEBRA Pipe Insulation proves its toughness before it leaves home! In torture 
tests by hard-to-satisfy K&M engineers, “K&M” Zebra® proves its ability to withstand heat, 
shock and vibration. Its multi-layer, sectional-type construction of calcium-silicate—asbestos 
bonded felts requires no babying on the job. Demonstrates a deflection at breaking point 2 to 
4 times that of ordinary insulation. Stands up under 


periodic removal for line inspection. “K&M’® Zebra 


Pipe Insulation prevents heat loss indoors and outdoors, ~e olkapgape 
through a temperature range from 200 F to 1200 F. Its 


smooth, dust-free surface facilitates handling (no skin irri- easbe \ 
tations or penetration). Half-sections and sizes available attison. 


through 24” pipe diameters. For more information, write: 
Keasbey & Mattison Company, Ambler, Pa., Dept. I-1111. at Ambler 
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FIRST PRE-PACKAGED 


electric storage 
water heater for 


The new P-KW is the 
first electric storage water 
heater to be offered as a 
standard package unit. It 
is shipped fully wired, insulated and factory tested. It 
requires only electrical and water connections to place 
in operation. 

The new unit is equipped with immersion heater, 
control thermostat, magnetic contactors, circuit 
breaker, panel control box, ASME temperature and pres- 


sure relief valves, thermometer, pressure gauge, metal 


jacketed insulation, and integral support skids. 


commercial, industrial 
and institutional use. 


Components that com- 
prise the electrical sys- 
tem, including wiring, 
meet the requirements of 
Nema standards and the National Electrical Code. 

The immersion heating elements are operated approx- 
imately 10 per cent below their voltage capacity—assur- 
ing long, trouble-free service. The thermal conversion 
approximates 100 per cent efficiency. 

Pre-packaged P-KW water heaters can be selected 
for three working pressures — 100, 125, and 150 psi. 

WRITE FOR CATALOG NO. P-KW-1: contains 


Made by P-K on a custom basis for many years, { Lemay > diagrams, specifications, complete engineering 
P-KW Electric Storage Water Heaters are designed Mi 

and fabricated in accordance with the ASME 
Code and Federal, State and local regulations. 


and performance data. Address your request to: 
The Patterson-Kelley Co., Inc., 811 Morgan Avenue, 
East Stroudsburg, Pa. 


@ operates at approximately 100% efficiency 


e@ storage capacities from 284 to 1,300 gallons 


@ recovery capacities from 41 to 410 gph 


e@ horizontal or vertical design 


@ safe, silent, automatic 


Patterson Kelley 
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= How Commonwealth Edison 
‘ Turned a Fly Ash Problem 
: into Profit F-H AIRSLIDE FLUIDIZING CONVEYORS ANGLE DOWNWARD from 


precipitator hoppers, move air-activated ash to 20-ton central 
surge hoppers under floor. There are few moving parts. 


: At Commonwealth Edison’s State Line Station, about 
% 350 tons of fly ash a day had to be wet down, loaded, 
: and trucked to suitable dumping sites. 


Waste becomes profit. Today, the plant burning a 
peak load of 5000 tons of coal daily collects dry fly 
ash automatically in a totally enclosed Fuller-Kinyon 
system. The ash is conveyed from precipitators to 
storage bins and silos, where it’s sold as a by-product. 
£ Manpower: just three men, one at the main control 
panel and two bagging the ash. 


Air and gravity do the work. F-H Airslide® con- 
veyors fluidize dry fly ash by a column of low-pressure 


air for easy movement by gravity to central surge FULLER-KINYON PUMPS AND COMPRESSORS under surge hoppers 
hoppers. Then, a Fuller-Kinyon pump under each propel ash to bins and silos at 20 tons an hour. Fluidized by 
F 5 hopper drives the ash by air through a five-inch line air, the abrasive, 300°F. ash moves without injuring system. 


ig to storage. The system is practically maintenance- 
free. There are few moving parts to foul or wear out. 


Large and small plants can get the benefits of Fuller- 
Kinyon fly ash handling. Capacities range from 100 
to 8,000 cubic feet an hour. F-H Airslide and Fuller- 
Kinyon conveying lines can be curved to avoid beams 
and other obstacles. Low-pressure air provides power 
inexpensively and installation costs are significantly 
less than other types of conveying systems. Write 
for detailed information in Bulletin FF-49-1. 


ts See Chemical Engineering Catalog for details and 
specifications. 


BULK SILOS receive air-conveyed ash through Fuller- Kinyon 
pipe-lines. Farthest silo is 1,000 feet from pumps. Over 50% of 
: fly ash is bagged and sold as a by-product. 


FULLER COMPANY "OMPAN. 
| Fuller 126 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Offices in Principal Cities. 


A pioneers in harnessing A 
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DUSTRIA 


10320-O1C 


When valve maintenance costs become excessive, a change 


in valve type, trim or design is frequently indicated. ad) 


Reduce those rising maintenance and production interruption 


nt costs. Look to the valve expert on your doorstep. Your 


C4 experienced OIC distributor, supported by a large field 
Service organization, will advise the use of the correct valve and 
trim materials designed to protect you from valve failure. 


BRONZE, IRON, FORGED : THE FINEST VALVE 


(ALVES STEEL, CAST STEEL AND AND DISTRIBUTOR 


DUCTILE IRON VALVES. z= SERVICE FROM O1C 


THE OHIO INJECTOR COMPANY 251 Main Street, Wadsworth, Ohio 
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Space-saving Grinnell Hangers snugly support hot piping in cramped places. 


Hot-to-handle piping... little space to spare... 
both problems solved with Grinnell Pipe Hangers 


Grinnell Hanger assemblies support feedwater piping at 500,000-kw. power station 


American Electric Power Company’s 500,000-kw Philip 
Sporn Station, Unit No. 5 at New Haven, West Va., is 
one of America’s largest power stations. The feedwater 
piping from the heater to the steam generator presented 
especially difficult heat and space problems for pipe sup- 
ports — problems solved by Grinnell Pipe Hangers. 
The 14-inch feedwater piping — with walls 1-13/16 
inches thick — heats up to 560°F . . . takes pressures up 


to 4860 PSI. What’s more, the piping runs unusually 
close to ceilings and beams! 


To keep reactive forces at terminal points within 


specified limits, space-saving Grinnell Constant Support 
Hangers are used. Where piping is subject to vertical 
movement but does not require a constant support type, 
Grinnell Variable Spring Hangers are used. In fact, more 
than 1700 Grinnell Hangers were engineered for the 
Philip Sporn Station! 

Grinnell can solve your pipe support problems, too. 
Grinnell designs, manufactures and supplies a complete 
line of pipe hangers and supports... . 
offers design assistance and field engineer- 
ing service. Write Grinnell Company, Inc., 
Providence 1, Rhode Island. 


GRINNELL 


AMERICA’S LEADING SUPPLIER OF PIPE HANGERS AND SUPPORTS 
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FLOW 


CUTS YOUR MAINTENANCE COSTS 


Affiliated sources for steam condensers, 
heat exchangers, pumps, 
nuclear steam generators and related 
components, sea water distillation plants, 
marine auxiliary equipment. 


DIVIDED WATER BOX CONDENSER 


Normal Operation 


C. H. Wheeler “Patented” Reverse Flow Condensers eliminate 
manual labor for cleaning. Refuse, twigs, leaves, debris, algae, or 
mussels are freed and washed away by back-flushing tubes and 
tube sheets, without shutting down the condenser. 


Reversing can be accomplished during full load operation and 
full flow of circulating water, without additional pressure drop; 
hence high vacuum is maintained. Sluice gates for each half of 
the condenser move on a common stem. They are an integral part 
of the condenser and no extra external piping is required. 


Each half of the condenser can be back-flushed independently 
or both halves can be flushed simultaneously, with either one 
or two circulating pumps operating. 

For complete Reverse Flow “Self-Cleaning” story— write for 
catalog W-503. To know how Reverse Flow “Self-Cleaning” 
can cut YOUR condenser down time costs—call your C. H. 
Wheeler representative. 


C. H. WHEELER GRISCOM-RUSSELL 


Philadelphia 32, Pa. Massillon, Ohio 
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Fi pays to buy from a line of stock 
bearings—bearings that have been proved in thou- 
sands of installations similar to yours. You benefit 
by getting known dependability; and you get the 
important savings of high quality at production 
price. 


PIN-POINT SELECTIVITY 


Dodge has supplied mounted bearings to industry 
for over three-quarters of a century. Dodge bear- 
ings have always kept pace with improved produc- 
tion practices. Each new condition of service has 
been met by Dodge as it has arisen, with the result 
that the Dodge line contains mounted bearings to 
meet almost every service requirement with pin- 
point accuracy. 


High load, high speed, excessive dust, moisture, 
corrosion, high or low temperatures, continuous 
operation—you name it!—such conditions and 
their combinations are met every day with Dodge 
bearings. 


BROAD LINE~WIDELY DISTRIBUTED 


In the great variety of mounted bearings devel- 
oped by Dodge, you will most likely find the pre- 
cise unit to fit your requirements ideally—without 
paying for features you do not need. And if your 
requirements call for several types of bearings, 
there is an advantage in having them of common 
design, such as Dodge offers. 


DODGE MANUFACTURING CORPORATION, 3200 Union Street, Mishawaka, Indiana 


The Dodge line is probably broader than any 
other line of mounted bearings in America. And of 
special importance to machinery manufacturers, 
it is the most widely distributed line. There is al- 
ways a Dodge bearing of the right type and size 
near at hand. 


You can check this with your local Dodge Dis- 
tributor. Ask him—or write us for the Dodge 
Bearing Bulletin. 


In addition to tapered roller, spherical roller and ball bearings, 
Dodge builds many types of sleeve bearings. Here is the “large 
and small” of the sleeve type bearings carried in stock—ranging 
from an 8-in. Sleevoil weighing over 1200 Ibs. to a 14-in. solid 
journal bearing weighing 9 ounces. 
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TIMKEN TAPERED ROLLER BEARINGS 


DODGE PILLOW BLOCKS WITH 


_ DODGE SPHER-ALIGN PILLOW BLOCKS 
WITH SPHERICAL ROLLER BEARINGS 


DODGE BALL BEARING 
PILLOW BLOCKS 


DODGE SLEEVOIL 
PILLOW BLOCKS 


DODGE BRONZOIL 
PILLOW BLOCKS 


DODGE BRONZE BUSHED 
PILLOW BLOCKS 


DODGE JOURNAL BEARINGS 
SOLID AND SPLIT 


@ Dodge Pillow Blocks with Timken Tapered Roller Bearings. 
America’s quality pillow blocks. Assembled, lubricated, ad- 
justed and sealed at the factory. 5 types for varying needs. 


@ Dodge Spher-Align with Spherical Roller Bearings. Rugged 
heavy duty, compact, inherently self-aligning. Exclusive 
Micro-Mount simplifies installation. 


@ Dodge Ball Bearing Pillow Blocks. Deep groove ball bear- 
ings with long inner races—high capacity. SL, SC and SCM 
models for light, normal and medium service respectively. 


@ Dodge Sleevoil Pillow Blocks. Ultra quality ... extra long 
life... accessibility . . . quiet. Plain or water-cooled. 


@ Dodge Bronzoil Pillow Blocks. Efficient, low cost pillow 
blocks with self-oiling, capillary bronze bushings. Self-align- 
ing. Large oil reservoirs. 


@ Dodge Bronze Bushed Pillow Blocks. Quiet fan and blower 
pillow blocks with two bronze bushings of high lead content 
mounted in one cast iron housing. 


CALL THE TRANSMISSIONEER —your local Dodge Distribu- 
tor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look under *‘Dodge Transmis- 
sioneer”’ in the white pages of your telephone directory, or in 
the yellow pages under “Power Transmission Machinery.” 


DODGE HEAVY RIGID 
PILLOW BLOCKS 


FLANGE BEARINGS: HANGER 
BEARINGS: BEARING UNITS: 
TAKE-UPS 


@ Dodge Journal Bearings — Solid and Split. True running, 
dependable. Babbitted bearings with precision machined 
bores and faces. Finished bases. 


@ Dodge Heavy Rigid Pillow Blocks. Rugged, carefully bored, 
babbitted pillow blocks for many applications requiring 
grease lubrication. Finished bases and ends. 


@ Bearing Units. A wide variety—spherical seat, cartridge, 
flange, hanger, screw conveyor hanger, take-up. Ball, Roller 
and Sleeve types. 


of Mishawaka, Ind. 
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PARANITE OIL-PROOF and | 
RAY-MAN CONVEYOR BELT 


Over 20 Years’ Uninterrupted Service 
At A Major New England Power Plant 


The year: 1940. The requirement: 4,000 feet of conveyor belt to carry 
oil-treated coal from stockpile to boiler plant at a large electric light 
and power plant. This meant a “new” oil-proof conveyor belt able to 
withstand oil emulsion without swelling and causing excessive spillage. 
The recommendation: Manhattan’s Paranite Oil-Proof Conveyor Belt 
with neoprene cover, one of the first all-synthetic rubber belts made for 
handling oil-sprayed coal and coke. Result: The Paranite Belt installa- 
tion did the job . . . and continues to do the job today after twenty years 
of trouble-free service! 


RAY-MAN BELT 


Where oil is not a problem, Ray-Man Conveyor Belt will outperform all 
others. Precision proportioned for perfect balance. Double compensa- 
tion relieves outer ply stress at bends. Trains naturally, holds fasteners 
better, resists impact and ripping, requires no breaker ply. Exclusive 
“XDC” cover for much longer wear. Troughs deeply for 45° idler 
operation to increase load capacity up to 60%. See your R/M Distrib- 
utor or write for Conveyor Belt Catalog 25 CB. 


ENGINEERED RUBBER PRODUCTS 
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CLOSE-UP VIEW OF PART OF 
4,000 FOOT PARANITE CON- 
VEYOR BELT. NOTE CONDI- 
TION OF BELT AS IT FLEXES 
OVER PULLEY. TWENTY-YEAR- 
OLD INSTALLATION IS THE 
LARGEST OF ITS KIND. 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION « PASSAIC, N. J. 
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Electricity remains ‘‘America’s biggest bargain” 
D E L AV AL because of the applied engineering ingenuity of the 
nation’s electric utilities and their suppliers. Case in 
point: the planned installation of high-capacity 
engineering De Laval boiler-feed pumps at a prominent utility. 
- For the first time in a U. S. utility, boiler-feed pumps 
ingenuity will be driven through the governor end of the main 
steam turbine-generator. Costly energy-conversion 
means low-cost processes will be eliminated; more electricity will 
be available for sale. The utilities will gain another 
feed for tool in their continuing effort to hold the line on cost. 
Whether you have giant boilers to feed, or other 
giant boilers problems involving rotating machinery, De Laval 
engineering ingenuity can help. 
De Laval Steam Turbine Company, Trenton 2, N. J. 


DE LAVAL ¢ 60 YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS @ TURBINES e¢ IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT @ HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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TURBINES: 


Shell reveals three ways that Turbo Oils help prevent 


oil breakdown, rust, sludge and foaming 


Small quantities of air and water 
can work their way into any tur- 
bine lubrication system. These 
contaminants can accelerate oxi- 
dation of the oil. 

Read how Shell scientists devel- 
oped a specific formulation that 
counters this oxidation and brings 
you turbine lubricating oils with 
top performance records. 


\ K J HEN oxygen attacks turbine oil, 

itcan form peroxides and organic 
acids. A chain of oxidation reactions 
begins. If the oil stability is inadequate, 
sludge can form. 

Air entrained in the oil can aggra- 
vate oxidation. And it may cause foam- 
ing. 
The oil may also be affected by 
water in the system. Laboratory tests 
have shown that water can greatly ac- 
celerate an oxidation process. 

With Shell Turbo® Oil, Shell tackles 
these problems in three key ways: 

1, Shell carefully selects base oils for 
use as turbine lubricants, then refines 
them to get the most effective response 
to Shell's special additives. 

2. Shell adds a powerful oxidation in- 
hibitor to its precisely refined base oils. 
This inhibitor helps prevent the chain 
of oxidation reactions caused by oxygen 
exposure at operating temperatures. It 
helps keep the oil in good condition, 
and lengthens its service life. 

The result is that Shell Turbo Oils 
have proved themselves unusually 
stable over bong service periods. 
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Shell Turbo Oils lubricate turbines with total rating of more than 17 million kw in the 


U.S. and Canada. 


3. Shell uses an outstanding rust in- 


hibitor. As a protective measure, Shell 
uses special additives that cover metal- 
lic surfaces with strongly adherent 
polar-type films. 

These films are specially designed 
to help keep water from the metal sur- 
face. 


In drastically accelerated laboratory 
tests, metals immersed in Shell Turbo 
Oils show outstanding anti-rust per- 
formance—even in the presence of sea 
water. 


Ask your Shell Industrial Products 
Representative for facts on Shell 
Turbo Oils. Or write: Shell Oil Com- 
pany, 50 West 50th Street, New York 
20, New York. 


Memo to utilities 


Ten turbines in the U.S. have been 
running on Shell Turbo Oil 27 
since 1938. 

In Canada, Shell Turbo Oils lu- 
bricate turbines generating more than 


half of all steam power produced. 


A BULLETIN FROM SHELL 


--where 1,997 scientists are working 
to provide better products for industry 
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PLAN VIEW 


Now—Crane Teledyne” motor operator for valves 


It’s new and only from Crane! 

Today Crane is the only full line valve 
manufacturer that offers its own motor 
operator; this simplifies and speeds up 
your ordering and installation. And you 
get undivided responsibility for perform- 
ance from one manufacturer. 

“Crane Teledyne” was designed to 
provide torque only (thrust is taken on 
valve parts). This feature results in lower 
cost, smaller size and less weight than 
other operators with comparable output 
ratings. 

We specifically designed “Crane Tele- 
dyne” for a wide variety of Crane valves. 
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You can order it in two ways: as a conver- 
sion kit to motorize present valves in 
minutes; or fully motorized Crane valves 
straight from stock. 

The motor operator is equipped to act 
as a gear-operated valve (4:1 ratio) in case 
of electrical emergencies. Available with 
push-button control or can be programmed 
for automated operation. 

For full information, call your Crane 
distributor. Or write Crane Co., Indus- 
trial Products Group, Dept. _ H, 4100 So. 
Kedzie Ave., Chicago 32, Ill. in Canada: 
Crane Ltd., 1170 Beaver Hall Square, 
Montreal, Que. 
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AT THE 
HEART 
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INDUSTRY 


CRAN 


VALVES + PIPING + PUMPS 
PLUMBING * HEATING + AIR CONDITIONING 
WATER TREATMENT 
ELECTRONIC CONTROLS + FITTINGS 
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The New Honeywell Thermal System 


withstands extreme vibration and corrosion conditions 


Here’s a new gas-actuated thermal system that takes the 
zig-and-zag out of temperature recording under severe 
vibration conditions. 


A complete series of vibration tests has proved 
the vibration resistance of the new Class, III thermal 
system. In these tests, the Class III system was installed 
in a standard Honeywell rectangular case recorder, and 
subjected to forced vibrations in three mutually per- 
pendicular planes. With accelerations up to 0.2G from 
0 to 200 cps, maximum pen oscillation was limited to 
1.5%. For more than 75% of the range, pen oscillation was 
less than 0.5%! ... with no resonant effects at 60 cycles. 


Check these many new design and construc- 


tion features: high-energy helix for increased sensi- 
tivity and lower dead spot; built-in overrange or under- 


range protection; stainless steel bulbs to withstand 
corrosive atmospheres; low carbon 316 stainless steel 
linkages with low-friction, ball-joint construction; coarse 
and fine zero adjustments for easy settings. 


Get the complete story on the new Class III Thermal 
System by contacting your nearby Honeywell field engi- 
neer today. He’s as near as your phone. MINNEAPOLIS- 
HONEYWELL, Wayne and Windrim Avenues, Philadel- 
phia 44, Pennsylvania. 


Honeywell 
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POWELL PERFORMANCE PAYS OFF 


Any way you look at it, Powell Valve performance 
really pays off—performance that’s conclusively proven 
in power plants everywhere. 


You can find at Powell any type of valve you may need 
to handle water, oil, gas, air, steam, corrosive fluids, 
even molten metals and other radioactive materials 
used in atomic power plants. 


Consequently, Powell can help simplify flow control 


weld. ends, 
row. Ser 
flanged bonnet, 
1" through 


sed end yaives 


See our catalog in Sweet's 


600-pound Stee! Swing Check Valve 
with welding ends. Bolted flanged can. 
Dist hung on a 5° angie allows: full 
flow through when wide open. Screwed- 
in seat ring, Sizes, ¥ “through 8”. Can 
be furnished with flanged or screwed 


projects and contribute real savings in time and 
money. For example, in describing a modern 125,000-KW 
steam-electric generating plant, a leading authority 
recently listed some 80 areas requiring a total of over 
1300 valves . . . Powell could have supplied almost 
every one. 

Learn how this Powell performance can mean a real 
payoff for you. Contact your nearby Powell Valve dis- 
tributor, or write direct. 


150-pound Steel Gate Valve. with weld. 
_ing ends. Outside screw ‘ising stem 
and yoke. Bolted flanged bonnet. Solid. 
wedge dise, screwed-in seat ‘rings: 
Sizes, 4" through 30°. Can be supplied 


115th year of manufacturing industrial valves for the free world 


POWELL STEEL VALVES 


THE WM. POWELL COMPANY CINCINNATI 22, OHIO 
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LOUIS N ROWLEY, EDITOR e NOVEMBER 1961 @ ESTABLISHED 1882 ewer 


Planning for the unexpected 


N* long ago, an ad in the Wall Street Journal 
turned my thoughts toward an important 
change that has taken place in recent years. This 
particular ad appeared in their Southwest edition 
immediately after Hurricane Carla had struck. Its 
message was simple: all resources of Worthington 
Corporation were being made available on a priority 
basis to restore damaged equipment to service. 


This action was not unique, of course—that is 
just the point. In recent years, manufacturers of 
equipment for the energy systems that are the life- 
giving arteries of our modern industrial civiliza- 
tion have increasingly recognized their responsi- 
bilities in situations of this kind. In growing num- 
bers they have organized their service operations 
so they can rapidly concentrate on areas affected by 
disasters. Quick availability of skilled manpower, 
spare parts and replacement equipment has con- 
tributed enormously to the early restoration of pub- 
lic services and industrial operations, made dis- 
asters less disastrous. 


Although public utilities have long been skilled 
in coping with disaster conditions, they have brought 
their operations to an increasingly high pitch. With 
improved communication methods, a greater degree 
of standardization of equipment and procedures 
from company to company and a truly effective 
cooperative approach, they can now bring to bear 
on a devastated area a concentration of resources 


that goes far beyond what is normally available. 


Another major contribution to disaster control 
comes from the increasing attention being paid to 
it by industrial plants and institutions such as hos- 
pitals, Farsighted engineering managements have 
studied their facilities and analyzed their opera- 
tions with a view to minimizing immediate effects 
of fire, flood, wind and other catastrophic hazards. 
And, perhaps most important, they have worked out 
programs for the fastest possible recovery from 
whatever damage may be inflicted. 


But there are still many plant managements to 
whom disaster is something that happens to the 
other fellow. When disaster strikes them, it wreaks 
maximum havoc because nothing has been done to 
prevent or reduce damage. And without a plan and 
the technical know-how to carry it out, the aftermath 
is chaos rather than an organized drive to restore 
operations quickly. 


There is no excuse for failure to prepare for 
trouble, because preparedness is mainly planning. 
You can do a lot without investing more than pen- 
nies. And there is a wealth of information avail- 
able on organizing for disaster control, on pro- 
cedures for restoring damaged equipment. If you 
don’t have at least a rudimentary plan for protect- 
ing vital energy systems in your plant and getting 
back into operation fast, better start right now— 
you'll find it time well spent. 
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to slash maintenance costs" 


MONEL SEAT Bronze 


What is the RELATIVE HARDNESS of the Wedge and the Seat Rings? 


If the bronze or nickel alloy wedge is less hard than the monel 
seat rings, the wedge will wear. That is GOOD . . . with the 
wedge taking the wear, the seat rings will NOT wear, at least, 
not enough to worry about. So, you avoid the costly, time- 
consuming task of replacing seat rings or valve body. It’s a 
cinch to replace a worn wedge... merely slip off the old and 
slip on the new. 
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JENKINS 

HAS THE ANSWERS 
—to simpler, lower cost 
maintenance. Jenkins gives 
you a wedge that takes the 
wear to save the seat rings. 
Jenkins expands seat rings 
into the body. These are only 
2 of the money-saving features 
of Jenkins MONEL SEAT 
Bronze Gates and the many 
other types of bronze gate 
valves which your local 
Jenkins Distributor stocks to 
supply your needs. 


WRITE FOR FOLDER 181-C 
which gives complete informa- 
tion about all Jenkins Bronze 
Gates. Jenkins Bros.,100 Park 
Avenue, New York 17. 


How are SEAT RINGS SECURED in the body? J EK N Kl NS 


A seat ring leak in a Bronze Gate Valve means big trouble and 
expense! To avoid it, be sure there is no possibility of seat rings x 
loosening, shifting or deforming. Permanent, all-around sup- V ALVE sot ar) 
port is the only sure protection, and to get it calls for EXPAND- fonkins Broy 
ING (rolling) the seat rings into the body. This becomes 


practical when the wedge takes the wear and seat rings last for 
years and years. There’s no need to replace seat rings. 


MOST TRUSTED TRADEMARK IN THE VALVE el ® 


Available from Leading Distributors Everywhere 
For more facts circle 239 on Reader Service card, p 99 
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This compact instrument is the 
Edison Omnicorder—an accurate 
yet inexpensive tool that gives you 
a continuous record of fluctua- 
tions in electrical load. By using 
it at strategic points within your 
distribution system, you can 
gather data of great economic value in your day-by- 
day, hour-by-hour matching of station and line 
facilities to customer load demands. In like manner, 
you can achieve optimum performance with cost 
savings in your design of new circuits and selec- 
tion of components. Available in weather-proof 


WEATHER PROOF HOUSING 


enclosure, the unit is temperature 
compensated for reliability in 
any weather; may be panel or 
bulkhead mounted; has no rib- 
bon, pen or ink that require 
servicing. Omnicorders can also 
be used to advantage in sub-sta- 
tions on voltage regulators, reclosers, transformers 
and power switching apparatus. Edison Omni- 
corder offers a choice of four types of meter move- 
ments to measure a wide range of AC and DC 
electrical quantities, all the way from thermocouple 
outputs to currents as high as 100 amperes. 


For complete information, please write requesting Catalog 3057. 


Thomas A. Edison Industries 


43 LAKESIDE AVENUE, WEST ORANGE, N. J. 


For more facts circle 240 on Reader Service card, p 99 


INSTRUMENT DIVISION 


AD 
led 
— 
ale 
i 
} 
a 
j AVE? | 
| 
56 POWER * NOVEMBER 1961 
3 


a Today's evelopment 
| report 


Design and 
equipment 
application 
section 


B G A SKROTZKI 
Associate Editor in Charge 


DATA-PROCESSING SYSTEMS: 


How pure an electric supply? 


@ Some computer error and equipment damage are being 
traced to transients developed on utility system and in plant 


®@ Rotating equipment proves one practical way to buffer 
the power supply; added WK” tends to smooth voltage dips 


@ Designers of solid-state ac-de converters talk about 
electronic flywheel with a capacitor-transistor team 


@ Storage batteries make a strong bid for standby duty, 
powering both m-g sets and static inverters 


@ Engine-generators in use now have flywheel and cir- 
cuitry designed for power transfer without interruption 


®@ One thing is sure: There’s a job ahead for computer 


? makers, utility planners and energy-systems engineers 
By J J O'CONNOR During the height of a summer thunderstorm lightning fingers its way to a 
Managing Editor high-voltage substation. But the utility protective scheme goes to work and the 


system remains essentially undisturbed—with one notable exception: a multi- 
million-dollar computer installation miles away cycles down after some of its 
sensitive innards fizzle because of the lightning transient. It is 36 hours be- 
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Lightning surge 


Norma! supply. 
voltage 


Voltage ocross 
Norma! voltage supply fault transmitted 
to computer 
input 
\ 
/ \ 
i 
/ 
/ 
Line-to-ground 
fault occurs 


SYSTEM FAULTS when removed tend to 


peaks in voltage pattern because of line-feeder capacitance. 
If allowed to reach computer, recovery voltage can do harm 


create transient 


—Arc restrikes 


LIGHTNING STRIICE creates an oscillating trace in protec- 
tor tube spanning line and ground. Where lightning is prob- 
lem install additional protection on load side of primary sub 


Voltoge across lightning- 
protector tube 


Current being interrupted 
by circuit breaker Fou/t voltage may reach 
twice -normal crest 
& Normal supply 
\ / 
\ / 
i 
/ / 
7 
tinguished 
Period of power failure——e 


SWITCHING SURGES and arcing grounds can build mo- 
mentary voltage to twice normal. Above trace was taken at 
terminals of generator grounded through neutral reactor 


Transient spikes, dips, interruptions often go undetected 


fore the computer goes back on line. 

During the early morning hours 
some months later an electric transi- 
ent drops out a tape station within 
the modern abacus, causing a 4-hour 
stoppage. Hypothetical? Far from it. 
These two outages were taken from 
the operating log of a modern com- 
puter installation whose owners 
boasted they never had a prolonged 
power outage in the last 25 years. 

Although these electric transients 
would prove harmless to most electric 
equipment, the modern computer is 
particularly sensitive to changes in 
voltage and frequency. 

Transients are born in a variety 
of ways, some on the utility transmis- 
sion system, others on in-plant dis- 
tribution feeding the electronic data- 
processing (EDP) equipment. One 
major builder of computing gear 
claims that by far the majority of 
harmful transients studied in connec- 


tion with his EDP systems begin on 
the customer side of utility supply. 
Voltage dips, the kind that affect 
computers, often arise from faults 
somewhere on the electric system. 
Faults can drop, and at times raise, 
voltage momentarily beyond nominal 
values. Consider a utility subtrans- 
mission bus with several sections sep- 
arated by normally closed section 
breakers. A fault on any line served 
from the bus drops voltage for the 
time the relay takes to pick up and ac- 
companying breakers to operate. 
Size of the dip varies with fault 
impedance while relay operating time 
is normally a function of fault cur- 
rent. Faults producing a big voltage 
dip, say 75% of nominal, might pick 
up the protective relay in one cycle. 
For lesser faults occurring some dis- 
tance from the bus, voltage may dip 
only 20% of nominal, but relay time 
may climb to 25 cycles. Combined 
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POWER FAILURE exceeding one cycle can cause trouble in 
some computers; others will tolerate.more. Maximum period 
may be lengthened by increasing energy storage in system 


relay pickup time plus breaker op- 
erating time for heavy faults might 
range between 3 and 9 cycles on some 
systems. For lesser faults, yet big 
enough to interfere with computer 
operation, the combined time could 
well be 30 cycles. 

Overvoltages come from a num- 
ber of sources, some of which are 
covered in sketches above. Systems 
without grounded neutrals are char- 
acteristically subject to overvoltages. 
They come about when “sputtering” 
faults team with a circuit of system 
capacitance (mainly cables) and sys- 
tem inductive reactance. Voltage 
builds up between phases and ground 
to several times nominal line-to-line. 

But overvoltages may occur sans 
sputtering faults: lightning, contact 
with higher system voltage, resonance 
in series inductive-capacitive circuits, 
to name a few, can produce them. 
Proper equipment grounding—and 
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Normal voltage 
supply 


Voltage 
dip 


LINE INPUT 


Tronsients 


Operation at 10% \\ recovery 
below norma/ for 
more than f cycle 
will affect some 


computers 


Voltage 


TRANSIENT RECORDER 
Normal line voltage 


VOLTAGE DIP, such as met when lines are temporarily 
overloaded, must be held within computer’s specified limits. 
A large motor started in plant may also be a trouble cause 


a 


Line frequency, cycles per sec 
p> 
fo) 
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LINE FREQUENCY if other than normal 60 cps will affect 
speed of EDP peripheral motors and computer-power-supply 
de outputs. This is more a problem abroad than in- the U.S. 


Upper limit for some computers 


Lower limit for some computers 


Unit records only transient B 


How to detect transients 


It is impractical to detect random power 
transients on conventional display equipment, 
such as an oscilloscope. A long-persistence 
screen may sometimes be used but it fails to 
provide a permanent record of the surge. 
One scheme for spotting overvoltage uses 
an isolation transformer and bridge rectifier 
whose output drives a strip recorder writing 
the rms value of line voltage. Transient pulses 
greater than a preset level pass through a 


diode gate and trigger a vibrator. Output of 
vibrator is a current pulse which drives a re- 


corder pen (Electronics, July 21, 1961, p 74). 
Another method utilizes a thyratron whose 
grid becomes more positive on line dips. 


Tube fires to operate a mechanical counter. 


yet account for some computer error and much lost time 


this is apart from neutral grounding 
—will go a long way toward eliminat- 
ing voltage spikes from RF sources 
within the EDP equipment itself. A 
separate equipment ground from each 
unit in the computer system, rather 
than a looping scheme, is often rec- 
ommended practice. 

How sensitive are digital com- 
puters to variations in their electric 
inputs? To better approach an an- 
swer let’s look first at the electric 
input to a modern data-processing 
layout. The feed is often 3-phase 4- 
wire 208/120-v with many individual 
loads fed single phase. Some of the 
input is utilized directly in the form 
of ac. But another sizable chunk 
goes through what computer people 
call a power supply. This device 
transforms the ac input to more 
modest voltage, than rectifies it. 

Power-supply unit for one of 
the latest computers is a solid-state 


voltage-regulating combine that of- 
fers many dc output voltages to the 
transistorized digital computer. Dec 
outputs total seven, ranging from —3 
to +48 volts. Nominal ac input is 
115 rms, yet a 10% voltage variation 
either way is compensated for. As 
specifications spell it out, 20% tran- 
sients must be safely carried up to 6 
cycles without damaging the power 
supply; allowable dc voltage varia- 
tions are also well defined. So within 
the framework of this specification 
most transients would prove harm- 
less. But this spec was set up by 
one computer manufacturer last 
June. What about the other manu- 
facturers and what about computers 
now in the field? To get the answers, 
Power surveyed some leading mak- 
ers of data-processing equipment. 
Here’s what we found: 

One computer manufacturer says 
his equipment’s steady-state and 


POWER * NOVEMBER 1961 * DESIGN AND EQUIPMENT APPLICATION SECTION 


transient voltage limit is +15%. 
Any swing beyond this tolerance for 
\% cycle or more may result in de 
voltages falling outside limits with 
resulting loss of program sequence. 
And if the ac input hangs at the 
lower tolerance for 3 or 4 cycles 
the computer will shut down. Atop 
these tight requirements, frequency 
input must be held to 60, +1 cycle. 
Even though there is indication these 
limits may broaden in tomorrow’s 
designs, permitting a range from 47 
to 63 cycles, this will not solve the 
frequency problem completely in 
light of demands of the many per- 
ipheral motors in an EDP system. 
Another computer builder states 
that trouble can be expected if input 
voltage dips below 10% of normal 
for more than one cycle. Still an- 
other permits a 15% voltage change 
for one cycle. In short, it is generally 
agreed that short-term dips and 


39 


: 
A 
| 
i 
| * 
os 
4% 
| 
B 


fi q 


\ Magnetic shunt 


Use a c-v transformer? 


Constant-voltage transformers can be used in 


ESESES 


Ampli fier 


Oc output 


ELECTRONIC FLYWHEEL is built in some solid-state power 


de power supplies to gain a high degree of 
voltage regulation. They are designed to de- 
liver no more than 150% of rated current, 


thus protecting rectifiers against initial charg- 
ing surges and the load from short circuit. 
Basic elements of a c-v unit are shown above 
—sans the necessary compensating winding. 
In operation, J. flows in capacitor and sec- 
ondary winding. Part of flux produced by Ie 
flows in the shunt without linking primary. 
Result: variations in Ep on the ac input pro- 
duce negligible change in secondary flux. 
Since the secondary flux is now relatively 


input 


Ac 
60-cycle Ac motor 


supplies by teaming capacitor and power transistor. But a 
voltage spike may charge condenser to a troublesome high 


Ac generator Computer 


Dc 


outputs 
Solid-state 


independent of primary voltage, the second- 
ary voltage produced is essentially constant. 


Moter-generator available as single 
unit for 3000- cycle output 


power supply 


ROTATING FLYWHEEL inherent in m-g sets buffers ac line 
while providing practical means for generating a higher- 
frequency supply—a better bet, say some computer makers 


Voltage may be helped by static devices, use of rotating 


spikes in the supply voltage will 
cause computer failures unless steps 
are taken to keep such transients out 
of the computer’s innards. 
Transistorized computers, which 
are fast replacing the older tubed 
models, place a more stringent re- 
quirement on electric supplies. Al- 
though there are about 4000 vacuum- 
tube systems still operating, the num- 
ber of solid-state computers trebled 
in the last six months of 1960, going 
from about 200 in midsummer 60 to 
well over 700. Today the total would 
approach 1500. Outside of portable 
radios and other entertainment-field 
items, the largest single use for tran- 
sistors is in computers; most transis- 
tors are either silicon or germanium. 
Voltage limits on the semicon- 
ductors are rigid: A single transient 
spike can destroy a silicon rectifier 
or transistor while low voltage affects 
magnetic-core memory, may mean 
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loss of data before it can be stored 
in, among other things. 

Designers of computers and com- 
puter power supplies have within 
their province the control of all cir- 
cuit elements that could generate 
transients, except the power source. 
So transients within the EDP equip- 
ment can be compensated for. 

But when a foreign transient makes 
its appearance and manages to sneak 
through the computer power supply, 
effect on output may take the form 
of error, physical damage or shut- 
down. In the typical case the EDP 


operator calls in a serviceman who 


slips a diagnostic program in the 
computer, then sets the machine 
through its paces. Everything checks 
out and in all probability the real 
cause of failure remains unknown. 

Detecting transients is not an 
easy job. The rub comes in that the 
conventional piece of display equip- 
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ment, an oscilloscope, is useless for 
detecting random transients. As illus- 
trated on the previous page, special 
equipment is needed to do the trick. 
Typical: an analog circuit tied across 
the line to trigger a counter each 
time a_ transient hits. Permanent 
trace of the transient geometry can 
be made using a special recorder. 
In one field installation of such a 
device, analysis of results after 200 
monitoring hours placed the cause of 
transients right in the owner’s plant: 
switching of compressor motors. 
Careful planning goes a long 
way toward avoiding later troubles. 
An early conference with a utility 
representative and a_physical-plan- 
ning engineer from the EDP sup- 
plier can pay off. One such meeting 
led Public Service of Colorado to 
provide 4-kv automatic feeder-trans- 
fer service at two network vault loca- 
tions in Denver, guaranteeing a feed- 
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Computer 
power supply 


Storage battery 
DC MOTOR/GENERATOR interposed between ac motor and 


ac generator charges the storage battery during normal oper- 
ation yet serves as driver off battery when ac input dips, fails 
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Dc motor 


| 
Ac generator ; 
| 
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Static 
rectifier 


Computer —— 
power supply 


Storage battery 


STATIC RECTIFIER powers dc motor in this arrangement, 
also keeps battery fully charged. Generator output voltage, 
frequency hold constant, washing out main line transients 


Computer 
power supply 


Ac-dc Dc-ac 
static static 
rectifier t inverter 


Storage battery 
ALL-STATIC UNITS with storage battery between offer sup- 


ply continuity on power failure and computer isolation from 
spikes, voltage dips and ac-input line-frequency variations 


Computer 


Storage battery floating off power-supply output 


STORAGE BATTERY floats across computer's unregulated 
de supply. During normal operation a trickle charge main- 
tains battery. Shift over to battery is automatic on ac failure 


equipment between computer and feed, while batteries and.. 


er-transfer time within 9 cycles, This 
setup serves two computers that proc- 
ess airline flight reservations. Such 
an arrangement doesn’t solve the 
problem but does meet those particu- 
lar computers’ requirements for sup- 
ply continuity. Machines involved 
shut down on a power interruption of 
9 cycles or more and can’t be restarted 
for 30 minutes. Since they process 
60,000 reservations daily, a shutdown 
would result in a monumental pas- 
senger-ticket tangle. 

When laying out feeds for EDP 
equipment, go back far enough in 
the plant or building electric-distri- 
bution system to tap a source close 
to the utility lines. A separate trans- 
former and associated switchgear, 
right in the primary sub, would be 
the ideal. Take pains to isolate from 
welding loads, ignitron rectifiers, arc 
furnaces and similar sources of vol- 
tage irregularities. Also, since com- 


puter installations tend to grow with 
the passage of time, design in a 
Power-to-grow factor. 

Rotating equipment placed in 
the line between computer and normal 
ac supply solves many problems. This 
rebirth of interest in m-g sets comes 
about because of inherent and added 
flywheel effect—a_ transient leveler, 
if you will—plus the growing desire 
to feed computer power supplies with 
a frequency higher than 60 cycles. 
One advantage: the higher frequency 
reduces cost and size of components. 
Some designers claim hi-cycling cuts 
ripple on de outputs. 

Static equipment in the ac line 
is also boasting an ability to ride out 
transient dips. Under the banner of 
an “electronic flywheel,” at least one 
power-supply manufacturer claims to 
tolerate a 6-cycle voltage interruption 
or distortion. The circuit utilizes a 
capacitor and transistorized control 
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arrangement, but it’s not without 
drawbacks. This and similar circuitry 
can introduce a new problem since 
a voltage spike, above the nominal 
instantaneous value, recharges the 
capacitor to a new and higher level. 
This higher potential poses the 
threat of transistor burnout in the 
flywheel circuit, a problem that prob- 
ably will be solved in time to come. 
There is nothing magical about a 
6-cycle limit; in fact it’s not a tech- 
nical limit, merely an economic op- 
timum. By increasing capacitor size, 
energy storage could be made ade- 
quate to ride out 10 or more cycles. 

A new offering in the field of 
power supplies comes in the form of 
a series of power modules designed 
to replace the central high-current 
units now used, Adopting a small 
conventional transformer, full-wave 
rectifier and choke filter as the key 
ingredients, the power module is 
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Computer Computer 
Power 
supply 
Ac input —» 
Alternate scheme uses 
decaying voltage to 
crank diese/ 
Ac 
Diesel generator Diesel 
Ac 
Clutch  Flywhee/ input Flywheel Clutch 


UNINTERRUPTED-POWER SET florets on line when ac feed 
is normal, clutch open. If power falters, flywheel carries 
over while clutch ties diesel to alternator, feeds computer 


built minus transistors, tubes or ca- 
pacitors. Each unit is completely 
sealed in an epoxy encapsulation with 
aluminum outer housing. 

Standby arrangements are many 
and varied: alternate feed from the 
utility, storage battery, internal-com- 
bustion engine-generator. Early in 
the game, think through the business 
of probable outage period and what 
loss of computer time will cost. On 
a rented computer, time charges gen- 
erally cease if unit isn’t workable. 

When considering the standby 
source, remember batteries will carry 
on for a limited time only, while an 
engine-generator faces no practical 
time factor. And since the modern 
computer requires a controlled cli- 
mate—60 to 80 F, between 40 and 
60% relative humidity is typical— 
a standby source sized just for the 
computer load will prove of limited 
usefulness on prolonged outages. 
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Storage battery and engine-genera- 
tor can team up. The battery would 
be sized to carry the EDP load for 
a short term, leaving ample time to 
manually start the engine-generator. 
If you’re considering this arrange- 
ment, study the feasibility of includ- 
ing critical air conditioning in en- 
gine-generator sizing. 

Uninterrupted - power sets 
shown above are seeing computer 
service where continuous operation 
is a must. Typical is the recent in- 
stallation in an air-traffic-control cen- 
ter. Here, in addition to assuring 
electric-supply continuity, the diesel- 
generator set converts 60-cycle input 
to the 420 cyclés the computers need. 
For more detail on power supplies, 
see Power, May 1960, pp 74-75. 

Tomorrow’s systems will benefit 
from a sure-to-come stepped-up study 
program on the part of computer 
manufacturers, utility companies and 
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UNINTERRUPTED-POWER PLUS scheme for correcting 
voltage, phase or frequency of commercial supply. All energy 
goes through m-g when computer operates from normal feed 


. . diesel generators offer varying degrees of standby service 


EDP users, encompassing the prob- 
lems of coping with or eliminating 
transients and power interruptions. 
Some computer suppliers have in 
the past placed the problem of input- 
power impurities smack in the cus- 
tomer’s lap. Many utility companies 
have lagged in realizing the impor- 
tance of electric purity when feeding 
computer loads. And too many en- 
ergy-systems engineers have placed 
EDP equipment in the category of 
“just another load” when designing 
their electric-distribution systems. 

Quality of electric supply might 
well be improved by both utility and 
the energy-systems designer who rep- 
resents the computer user. And com- 
puter-power-supply designers must 
increase the tolerance of EDP equip- 
ment to more realistic input values. 
Then, many of the problems computer 
owners now wrestle with will be defi- 
nitely eased, even eliminated. 
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Decentralized 


steam system cuts 
operating costs 


By R H MARKS, Associate Editor 


Firing only those generators 
needed to meet steam de- 
mand ups plant efficiency. 
Automatic oil-gas operation 
reduces manpower 


In the face of today’s growing trend 
to centralize many energy systems, 
one manufacturing plant selected a 
decentralized system to modernize 
their existing steam-generating fa- 
cilities. According to M Lang, Main- 
tenance Supt of H K Porter Company 
Inc’s National Electric Division (elec- 


tric-distribution products) at Am- 
bridge, Pa., the new system will save 
more than $100,000 a year. 

Flow diagram, next page, di- 
vides steam consumption for process 
and heating at this plant into four 
major areas. Five coal-fired boilers 
at a central powerhouse formerly 
generated steam to meet all these 
needs, and mains carried it to point 
of use. Condensate returned from 
widely scattered areas throughout the 
plant and dropped into an open 
storage tank just outside the power- 
house. There it mixed with some 
cooling water and makeup before 
entering the central water-treatment 
plant. But mounting maintenance 
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NEW 


Decentralized system includes battery of 
six generators in existing powerhouse 
producing 125-psig steam. Operating area 
has space for two additional units in future 


OLD 

Boiler room with five coal-fired boilers. 
now idle, handled entire steam load. This 
room plus ash-handling and coal-storage 
space will be available for other plant use 


Vv 


charges and other problems that go 
with operating boiler equipment that 
is both outmoded and old called for 
a complete revamp of the steam- 
generating system. 

Total process load is calculated 
at about 13,500 lb per hr. To meet 
this demand the central system sup- 
plied over one-half-million lb of 
steam per day for an average rate of 
about 21,000 lb per hr. Difference 
in these two rate figures is accounted 
for by such items as steam to heat 
feedwater, drive stokers and the vacu- 
um pump plus radiation and other 
system losses. Actual process-steam 
demand is only about 215,000 lb 
for typical 2-shift 16-hr operation. 

continued 
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DECENTRALIZED STEAM continued 


Steam required for plant operation 


— Condensate returns 
— = ond cooling water Deoerotor 
Chemcal feed 
Storoge fonk 
Pump ' 
| ¢ 
Mok 
Sodium-zeolite sotteners Feedwoter pump 


CONTINUOUS GALVANIZING of flexible 


to initially heat and keep rinse water at near-boiling temperature 


So there was considerable room for 
improvement in overall efficiency. 

Merits of replacing with another 
central steam system embodying mod- 
ern coal- and ash-handling equip- 
ment got careful consideration. But 
many aspects of the problem, some 
of which are common to older manu- 
facturing plants, made a decentralized 
steam system most attractive in this 
instance. Five major changes in the 
existing system account for most of 
the astonishing jump in operating 
efficiency—from 65 to 80%. 

First: The process-steam supply is 
now located close to where steam is 
used. This reduces heat losses by 
readily permitting return of conden- 
sate to each generator at elevated 


64 


conduit calls for steam 


temperatures. Continuous-vulcanizer 
condensate from area B, above, can 
now be recovered around 363 F. Con- 
densate from the rocket department, 
area D, is sent to steam genera- 
tors at the 298-F level. In addi- 
tion, heat loss from steam and con- 
densate lines running back and forth 
from central powerhouse is elimi- 
nated. All this heat saved directly 
reduces amount of fuel needed to 
furnish steam. 

Second: Only those generating 
units needed to meet steam demand 
are fired. This makes it possible to 
closely match steam production with 
process-steam demand. Costly radia- 
tion losses are kept at a minimum 
since it is no longer necessary to op- 


Rigid-conduit area to heat plating, pickling, 
bonaing ond rinse tanks. Steam comes 
from two |25-psig units 


Rocket dept for local area heating plus 
heat for pickling and rinse tanks. Steam 
load is met by two 125-psig units | 


Rubber mill to vulcanize reels of wire;feed 
—_Q— continuous vulcanizer for wire and cable. 
> Steam provided by two 300-psig-design units 


General steam-heating system served by 


battery of six 125-psig steam generators 
in powerhouse 


PROCESS-STEAM demand from pickling, plating and rinse tanks, 
including steam for vulcanizing rubber, totals 13,500 lb per hr 


erate large boilers at greatly reduced 
capacity. Operating flexibility of the 
new system is expected to keep over- 
all efficiency (steam used to fuel 
fired) at a minimum 80% compared 
to 65% efficiency for the old central- 
ized system. 

Third: Decentralized system al- 
lows complete shutdown over week- 
ends and holidays during the sum- 
mer months, Installed steam capacity 
is ample to meet startup demands. 

Before, the powerhouse boilers 
had to be fired on Saturdays and 
Sundays in summer. This is standard 
for large firebox units—allowing a 
boiler of this type to cool each week- 
end with subsequent refiring when 
needed creates more operating prob- 
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Process 


CONTINUOUS VULCANIZING goes on in large pipe running past units supplying steam 


"Building woll 
Pressure-reducing volves 


Steam headers 


/25 psig 


Soft-water makeup 


return line 


Chemical 


feed receiver 


Condensove pe 
tolet 


Steom 
generators 


STEAM-GENERATOR layout provides for local recovery of high-temperature condensate 


condensate is now recovered at high heat levels 


Each battery of steam-generating units 
makes up a complete system meeting 
steam demands in its immediate area. 
System at left supplies 125- and 300- 
psig steam to vulcanize wire and cable 
on continuous-vulcanizing line. 

Soft deaerated makeup is delivered 
by the central water-treating plant. 
Then it’s picked up by a booster pump 
and discharged to condensate receiver 
in response to liquid-level change. 
Chemical feed adds small amounts of 
phosphate and sulfite to remove residu- 
al hardness and dissolved oxygen. With 
this arrangement process condensate is 
returned to generators at maximum 
temperatures to improve efficiency. 

Each steam generator consists basi- 
cally of pump, coil, burner and ac- 
cumulator. Feedwater from condensate 
receiver is pumped to the accumulator. 
Circulating pump takes suction from 
accumulator and pumps water through 
heating coil, in counterflow to com- 
bustion gases passing over outside of 
tube. Water leaves at a_ controlled 
temperature and enters accumulator 
through a water-separating nozzle. Part 
of the water flashes into steam and 
exits through the top of the accumula- 
tor to the steam main. Remaining water 
recirculates to heating coil. Automatic 
blowdown from accumulator controls 
the total dissolved solids. 


lems than it solves. Increased main- 
tenance alone comes to more than the 
cost of extra fuel to keep boilers 
continuously on-line. 

But the new system can shut down 
completely any weekend or holiday 
when building heat isn’t needed. 
Plant operating records reveal that 
weekend firing during May, June, 
July, Aug and Sept consumed about 
3900 tons of coal. Almost all this ex- 
penditure can now be classified as an 
operating saving. 

Fourth: Automatic firing with oil 
or gas greatly reduces operating la- 
bor needed for the steam-generating 
system. Old central system called for 
17-man total to run the five boilers, 
engines, compressors and_ related 


equipment in the powerhouse. Ex- 
perts estimate that 12 men would be 
enough for a new central coal-fired 
plant with modern coal- and ash- 
handling facilities. But the decentral- 
ized oil-gas system actually installed 
is expected to do an effective job with 
just 8 or 9 operators. Favorable nat- 
ural-gas rate that averages 53¢ per 
thousand cu ft also helps make gas a 
desirable fuel at this location. 
Finally: Retiring the central boil- 
er system and switching from coal 
to gas and oil releases valuable space 
for other productive uses, Existing 
plant is located in an area where 
there is practically no space available 
for future expansion. But the old 
coal-storage area alone now provides 
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20,000 sq ft of open space. For now, 
this will be used to stash away in- 
ventory or finished products; in the 
future it may house a new substation, 
should one be required to handle 
increased plant electric loads. 
Outstanding dividends of steam 
modernization at this plant demon- 
strate the value of a sound engineer- 
ing approach. Modernization of en- 
ergy systems can be a very profitable 
area for the alert plant engineer. 
Power wishes to thank R A Hel- 
sing, Plant Engineer, M Lang and C 
Bickhouse, Powerhouse Foreman, for 
their generous help in supplying data. 
Also helpful were Fred Wilson of R 
Munroe & Sons Mfg Corp and Neal 
Ballingall of Clayton Mfg Co. 
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LUBE—part 4 


COOLERS 


HORIZONTAL, DOUBLE-PASS COOLER has both water connections at one end. A 
header or channel at other end reverses the flow (alternate designs use U-shaped tubes) 


for circulating-oil lube systems 


By E R BOOSER and D A SMEATON, General Electric Company 


A vital part of the system’s oil-recon- 


ditioning equipment, lube-oil coolers 
take out heat created by operating 
losses. They restore oil to its design vis- 
cosity for proper bearing lubrication 


In earlier parts of this series, we covered some general 
system considerations and began detailed discussions of 
circulating-oil lube-system components—first reservoir 
design (June, pp 98-100), then piping (August, pp 91- 
93). Now we come to the first of the components that 
recondition oil as it circulates—the cooler. 

Keeping correct oil temperature is basic to opera- 
tion of any lube system. Rate of deaeration, ease of puri- 
fication, bearing performance, oil life and flow rates all 
directly relate to oil temperature. While tubular heat ex- 
changers can be used to either warm or cool lubricating 
oil, cooling is far more frequently a major problem. There 
are so many ways oil can pick up heat: from bearings, 
pumps, seals and gears; from friction losses in piping, 
fittings and orifices; from hot machine elements. 

Various plate, fin and tube cooling arrangements find 
use in small circulating-oil systems, but almost all larger 
systems use a shell-and-tube heat exchanger. In both 
single- and double-pass designs, water flows through tubes 
which are surrounded by oil confined within the shell. In 


double-pass coolers, water enters and exits at one end; 
flow is reversed by a header or channel at the opposite 
end or through the use of U-shaped tubes. Directing the 
water through the tubes instead of around them simplifies 
cleaning. Cooler above is typical of a horizontal unit. 

Cooler design starts with required heat-transfer area. 
First step is to get proper At,—effective log-mean- 
temperature difference. To do this you can use the formu- 
las, above right. In a single-pass counterflow cooler, for- 
mula (1) applies directly, but be sure to keep tempera- 
tures straight. However, if your cooler is double-pass or 
U-tube type pick a correction factor from chart 1 and use 
formula (2) to adjust effective log-mean-temperature dif- 
ference. Then go to (3) and solve for required area. 

This will give you an idea of the tube-surface area 
you're working with, but design details influence heat- 
transfer rates to such an extent that final selection had 
better wait until you’ve talked to your cooler manu- 
facturer. Higher flow velocities, for instance, give higher 
pressure drops with increased heat-transfer rates, and this 
tends to lower both size and cost of the cooler. A greater 
differential between oil and water temperatures also al- 
lows a smaller, lower-cost cooler; finned tubes, where they 
can be used, boost heat-transfer rates. On the other hand, 
abnormally dirty oil or cooling water cuts heat-transfer 
rates and demands larger coolers. Baffle and tube-bundle 
arrangements, too, affect heat-transfer coefficients. 

An example will illustrate our approximation method. 
A gas-turbine system using light turbine oil needs 1,080,- 
000 Btu per hr removed while cooling 225 gpm of oil to 
130 F. Water inlet temperature: 95 F. Taking oil’s heat 
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Tube-surface area, sqft 


? Double-pass shell diameters.are based on cooler length and 
needed surface area. Longest possible cooler holds down cost 


capacity at a typical value of 3.5 Btu per gal per deg F, 
temperature drop in the oil going through the cooler will 
be 23 F, from formula (4). If we use a double-pass cooler, 
have a permissible water-temperature rise of 10 F and our 
23-F oil-temperature drop, At’;,, from formula (1) cor- 
rected by formula (2) comes out to 40. 

Let’s assume an overall heat-transfer coefficient of 60 
Btu per sq ft per hr per deg F. This value usually falls in 
the range of 50 to 60, but sometimes goes as high as 80 
to 100 for light turbine oils. For heavier gear oils, 25 to 
40 will be more accurate. 

From formula (3) we get a required heat-transfer sur- 
face of 450 sq ft. We need 216 gpm cooling water, from 
formula (5), and want to hold water velocity below 8 fps 
to prevent abnormal tube erosion. 

Once total tube area has been established we can figure 
out shell size and tube arrangement. Heat-exchanger tube 
lengths range from about 1 to 20 ft. But remember that 
unit’s overall length is greater than the tube length by that 
space needed for the headers—from a few inches to 3 ft 
or more in larger coolers. And don’t forget to allow some 
free space beyond the cooler so you can pull tube bundles 

if for cleaning. Free space should measure slightly more 
than the length of the tubes less header length. 

Shell diameter varies from only 2 in. for small cool- 

: ers up to 4 ft or even larger. For economy’s sake, select 
the smallest shell diameter consistent with permissible 
; pressure drop. Naturally, this basis of shell selection 
ze points toward long, slender coolers, but practical consid- 
. erations frequently limit length to 12 to 13 ft (10-ft tube). 

Diameters in chart 2 are typical for double-pass coolers. 


Cooler-design formulas you'll need 


Effective temperature difference for single-pass coolers 
= (T, — te) — (Ts th) 
(T, — te) (1) 


Corrected temperature difference for double-pass coolers 
At’im = X Ati (2) 


Heat-transfer surface needed (use At or At’) 


3) 
U X Ati, 
Oil-temperature difference 
(4) 
alice G x 35 
Cooling water needed 
(5) 
At 8.33 


A = total tube area, sq ft 

G = oil or water flow, gph 

k = correction factor for double-pass coolers 

Q — total heat transfer, Btu per hr 

T = oil temperature, F (subscript 1 = in; 2 = out) 

t = water temperature, F (subscript 1 — in; 2 = out) 


At), = log-mean-temperature difference, F, for single-pass 
coolers 
At’), —=log-mean-temperature difference, F, for double-pass 
coolers 
U = overall heat-transfer coefficient, Btu per sq ft per 
hr per deg F 


To go back to our example, we needed 450 sq ft of 
transfer area. So for preliminary purposes, it would be 
logical to select a 15-in.-dia cooler 10-ft long from chart 
2. Again these dimensions will vary with pressure drop, 
tube arrangement and number of cooling-water passes. 

In either single- or double-pass coolers (but not in U- 
tube designs) the tube sheet at one end of the cooler is 
left free to float and compensate for differential thermal 
expansion of tubes and shell. The stationary head can be 
removed from the stationary tube sheet and shell to get 
the tube bundle out for cleaning and repair. 

If cooling water is salty, a zinc electrode or plate can 
be installed in one header to provide galvanic protection 
and minimize tube corrosion. 

Baffling, sectional or segmental, leads hot oil to inti- 
mate contact with tube surfaces along their entire length. 
For low oil velocities, alternating ring and central-disk 
baffles are popular. The baffles in most coolers are spaced 
about 4 to 14 in. apart. Usually about 20% of the other- 
wise circular baffle plate is cut away to allow oil flow, 
but as much as 65% may be cut away where low pressure 
drops are a must or where baffles are widely spaced. 
Baffle-opening sizes are matched with baffle spacing to pro- 
duce constant oil velocity of 2 to 8 fps both along and 
across the tubes (of course, larger baffle openings and 
wider spacings cut pressure drops for higher flow rates). 
So that tubes can be drained easily for repair, baffles are 
notched along the cooler bottom or cutaway portions are 
arranged at an angle up to about 45 deg. 

Baffles serve another purpose; they double as tube sup- 
ports. If this suits the design, flanged lips around each 
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COOLERS continued 


FLOATING TUBE SHEET with telltale gland in the flow-reversing 


head of this double-pass cooler allows for thermal growth 


baffle hole are desirable to give a larger tube-support area. 
Tubes are roller-expanded into tube sheets for a leak- 
proof fit, and close fits between baffles and cooler shell 
prevent oil from short-circuiting. 

Tube size is matched to cooler diameter; smaller tubes 
provide larger surface area in a given cooler size. On the 
other hand, smaller tubes raise your cost, and they may 
drop water pressure excessively. A balance of such factors 
usually leads to selections like these: 


Tube dia, in. Shell dia, in. 
3% 6 to 10 
% 8 to 15 
56 12 to 36 
34 20 and up 


Actually 5g-in. is a popular tube size for some of the larg- 
est oil coolers made. Extremes would be 14-in. tubes, oc- 
casionally used in very small coolers, and 1-in. tubes 
finding limited application in the largest sizes. Tubes any 
larger than that are impractical to arrange without over- 
filling the shell and blocking the oil-passage area. 

Triangular-pattern tube arrangement squeezes in the 
maximum number of tubes. And by breaking up the oil 
flow, a triangular pitch promotes better oil mixing and 
higher heat-transfer coefficients. So a square-pitch tube 
pattern is used only on rare occasions: where easy clean- 
ing is a must, with very heavy oils or where pressure drop 
must be severely limited. 

Tube spacing should be close for minimum size and 
low cost but it must still allow adequate space for oil 
passage, maintain sufficient strength in the web of tube 
sheets. Center-to-center spacing of 125% tube diameter is 
normal. With 5-in. tubes, for instance, 25/32-in. centers 
are common, giving 5/32-in. spacing between tubes. But 


These cooler materials are usual 


Shell Steel pipe or rolled and welded plate. Seam- 


less red brass may be used for some small 
coolers 


Heads Cast iron, fabricated steel plate, steel pipe, 


cast steel or cast bronze 


Tubes Inhibited admiralty is most popular, followed 


by arsenical copper. For better resistance to 
sea-water corrosion and stress cracking, 90- 
10 or 70-30 copper-nickel is also common. 
Al-brass, Al-bronze and plain aluminum gre 
gaining. In each case, water conditions de- 
termine optimum materials. 

Finned tubes increase surface area. Fins 
may be formed from the surface of a thick 
tube or fabricated separately and tinned or 
soldered to the tube 


Baffles Brass, bronze or steel. Aluminum baffles are 


used only with aluminum tubes; steel is also 
satisfactory here 


Tube sheets Muntz metal, admiralty, rolled naval brass 


and 90-10 copper-nickel are common. Al- 
bronze handles more and more of the higher 
temperatures and pressures. Aluminum is 
used only with aluminum tubes; steel, too, 
is used for the tube sheets of some coolers 


if space is at a premium you might drop this to 14 in. 

Straight-through tubes are preferred for easy cleaning, 
especially with raw cooling water. But with clean con- 
densate, U-tubes are frequently found in vertical coolers 
mounting directly in oil reservoirs. 

Cooling is the usual duty for heat exchangers in 
circulating-oil lube systems, but they sometimes are used as 
heaters, too. For example, oil must be preheated to reach 
correct viscosity in steel-mill operations as well as out- 
door installations in cool climates. And some purification 
systems operate at elevated temperatures. These heating 
systems are not standardized, so you should check hand- 
books on heat transfer to select steam coils. If electric 
heating is used, be sure you don’t get units intended for 
water heating—their heat flux is enough to carbonize oil. 

After long operation, cooler capacity often drops be- 
cause scale and dirt accumulate on cooling surfaces, cut- 
ting tubes’ cooling efficiency. Waterside deposition is 
usually faster and affects performance more, so water- 
side cleaning is apt to be needed more frequently. It’s time 
to clean when a water flow must increase substantially to 
hold required temperature drop in the lube oil. 

Sometimes mere flow reversal is all that’s needed to 
restore normal cooling capacity. In vertical U-tube coolers 
further partial cleaning is possible without drainage: re- 
move the top cover and use an air lance to break up dirt 
throughout entire tube length. A fiber-bristle brush does 
the same job. Then boost flow to a higher-than-normal 
rate to flush the tubes; quick flow reversals also help. 

For more complete cleaning of the waterside, coolers 
should be entirely drained of water and oil and the 
tube bundle removed. Steam cleaning or flushing with an 
inhibited acid does a thorough job, but be careful to 
match acid with tube materials to avoid corrosion. 
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Q points your cooler manufacturer 
has to know 


1 Heat load to be removed from oil, Btu per hr. You'll usual- 
ly base this value on experience. But if not, add power 
losses in bearings and oil pumps to hydraulic losses in pipe 
and fittings. Then correct your total for heat transfer in 
the rest of the lubrication system 


2 Maximum temperature of oil to cooler—probably about 
130 to 150 F 


3 Grade of oil used 
4 Flow rate of oil 
5 Operating pressure for both oil and cooling water 


6 Allowable pressure drops for both oil and cooling water. 
Usual maximum oil-pressure differential for steam-turbine 
oil coolers is 6 to 12 psi; in other systems, a range of 10 
to 15 psi is not uncommon. Water-pressure losses run from 
2 to 5 psi. In closed cooling-water systems, pressure drop is 
generally kept within limits imposed by other needs of 
system components 


7 Cooling-water cleanliness and corrosion characteristics. 
These affect cooler materials, while water hardness is 
a factor in basic cooler design 


8 Cooling-water inlet temperature. 90 to 95 F is a conserva- 
tive value for river or sea water. Temperature may go up 
to 135 F in closed systems using cooling towers or other 
heat exchangers 


9 Mounting arrangement—will cooler be vertical or horizontal 
—where do the inlet and outlet connections go—what 
space is available? 


On the oil side, usual cleaning agents are hot water, 
steam, petroleum spirits and flushing oil. Alkali cleaners 
may not be a good idea because they sometimes remove 
oxide from tube surfaces, exposing bare copper which 
catalyzes oil oxidation. Regardless of the cleaner used, 
remove all traces to prevent oil contamination. 

Tube leaks will show up differently depending on 
relative oil and cooling-water pressures. If water must be 
kept out of the oil system, oil pressure should be the 
higher of the two. Then abnormal drop in oil level shows 
up a leak. When the oil side is kept at a lower pressure, a 
water detector in the oil reservoir will indicate leakage. 
To check out a possible leak, drain all water and remove 
the head. Then apply oil presure and look for leaks. 

A few isolated tubes can be plugged temporarily with 
tapered maple or plastic plugs driven into each end. But 
when tube failures impair cooler performance too much, 
you should have the manufacturer retube the bundle. 
Double-pass coolers with floating heads are usually de- 
signed with some way to detect leakage past the floating 
tube-sheet packing. Any leakage noted can usually be 
stopped by tightening the cover. 

If complete cooler shutdown is going to be too costly or 
impractical—on a continuous-duty turbine-generator, 
for example—install two coolers in parallel. Transfer 
valving lets you keep one cooler in service while isolating 
the other for cleaning or tube replacement. 

Later articles in this series will cover other lube-system 
components, control and maintenance. 
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Vertical cooler saves space 


Increasingly complex cooling systems put 
space at a premium. One good way to save 
some room: mount a vertical cooler right in 
the oil reservoir. In addition to space saving, 
piping is simpler. Appearance is neater, too. 

In the turbine-generator cooler above, vent 
connections and both oil inlet and outlet ports 
terminate within the reservoir itself. Water 
connections are of course on the outside, and 
the water-return header extends through the 
reservoir bottom. This setup lets you complete- 
ly disassemble the cooler without breaking 
the seal between shell and reservoir. 
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New Jersey’s Public Service 
Electric and Gas Co recently 
placed its largest unit in com- 


mercial operation 


Mercer 
Generating 


Station 
features... 


Semioutdoor construction with extensive 


use of aluminum throughout 


To save first cost, generators, boiler-feed pumps, their variable-speed drives and 
speed-increasing gears are outdoors. Pumps and drives are weather-protected by a 
removable shed. Station construction uses a lot of aluminum to cut maintenance 


Unit 2 of the Mercer Generating Station went into com- 
mercial operation in June; it’s the largest and most 
modern generating unit in the Public Service Electric & 
Gas Company System. Consistent with Public Service’s 
pioneering tradition, many design features are spotted 
around this new station, These are not novelties, but 
natural evolutionary steps in the continuing progress of 
steam-electric generation. 

But before we go into these features let’s take an over- 
all look at the station. Twin furnaces for each unit fire 
pulverized coal, gas ignited; they’re also designed to 
burn interruptible gas. Two 320-mw_ cross-compound 
turbine-generators operate at throttle conditions of 2400 
psig, 1100 F, with reheating to 1050 F. Once-through con- 
denser circulating water comes from the Delaware River. 

Operating experience to date has been most satis- 
factory. In fact, heat rates attained during this startup 
period forecast that the Mercer Generating Station will 
soon join the elite circle of our most efficient steam- 
electric plants. Example: During August of 1961 the two 
units hit an average generation of 602 mw with a heat 
rate of 8996 Btu per kwhr. And this was operating with 
75- to 80-F condenser cooling water resulting in condenser 
vacuum of 28-in. Hg or less. Some weekly heat rates 
logged during September have shown values as low as 
8636 Btu per kwhr based on an average unit generation 
of 310 mw, 97% service factor, 100% duty factor. Pro- 
jecting ahead into winter months with colder river water, 
very enviable heat rates would seem likely. 

Pioneering design features characterize this sta- 
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tion. Semi-outdoor construction saved real dollars in first 
cost. But designers had to take into account the proba- 
bility of severe winter weather. So Public Service kept 
the turbines themselves indoors but allowed the genera- 
tors, boiler-feed pumps and their drive components to 
extend through the station wall and onto an outdoor 
platform. But what about winter maintenance on pumps 
and drives? Removable metal sheds cover these com- 
ponents and provide working space for minor mainte- 
nance. A 15-ton crane inside the shed itself permits dis- 
assembly of any component. For major maintenance, a 
50-ton semi-gantry crane lifts off the shed, above right, 
and is used to disassemble feed-pump drive and remove 
the generator field. 

Aluminum is employed to a large extent throughout 
the Mercer Generating Station—structurally, mechani- 
cally and electrically—and brings many benefits. The 
semi-gantry crane features complete aluminum construc- 
tion, as do station bus bars and most window and door 
frames and building trim. Deaerated-water storage tanks 
are all-aluminum, too. In the switchyard, all buses are 
built of electric-grade welded tubular aluminum and all 
terminal frames and supporting structures are fabricated 
from 6061-T6 aluminum alloy. Transmission towers 
leaving the station from Unit 2 are also aluminum. In 
most cases the decision to use aluminum so extensively 
was based on reduced cost of maintenance. 

In line with Public Service’s recent practice, high-speed 
half-capacity boiler-feed pumps are directly driven from 
the outboard end of the main generator shafts. Hydraulic 
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Central control room for both units with 
data loggers to monitor temperatures 


Window, center, in station control room lets operators view direct-reading drum- 
level and pressure gages—h-p lines don’t come into control room. Data logger, far 
right, scans 600 temperatures in Unit 1; duplicate equipment serves Unit 2 


couplings vary pump speeds to meet boiler demands 
throughout the station operating range. To back up these 
shaft-driven main boiler-feed pumps, each unit has a 
quarter-capacity motor-driven boiler-feed pump as well. 
It can sustain full boiler pressure running in conjunction 
with one of the two shaft-driven pumps; control is main- 
tained by regulating speed of the shaft-driven pump. 

Evolutionary step in this part of the plant is the 
drive arrangement. Instead of conventional parallel-shaft 
speed increasers, in-line-shaft epicyclic gears boost the 
speed from 3600 to 8986 rpm (see Power, Oct 1960, pp 
156-157). This use of epicyclic speed increasers on boiler- 
feed-pump drives is a first in the U.S. Similar epicyclic 
increasers serve the spare pumps and two 10,000-rpm 
centrifugal air compressors which supply soot-blowing 
and all other station air needs. 

A central control room, located between the two 
main turbines, serves all control functions for both units. 
Extensive TV monitoring provides visual check on 
furnace firing conditions, boiler level, stack emission and 
the main station gate. All signals to indicators and con- 
trols are electrically or pneumatically telemetered. Direct- 
reading drum-level indicators and drum-pressure gages 
are located outside the control room and viewed through 
a window, in keeping with the philosophy of having no 
high-pressure lines inside the room itself. 

Data loggers provided in the control room keep opera- 
tors informed on important temperatures in the plant. 
They can scan 600 thermocouple temperatures per unit 
and compare them with predetermined setpoints. When 


High-speed b-f pumps 
and epicyclic gears 


In-line epicyclic gear between high- 
speed b-f pump and hydraulic coupling 
saves space, increases speed to 8986 rpm 


a value exceeds its setpoint, logger prints out the time, 
point and temperature in red and sounds an alarm. 

Logger’s trend function permits operators to select 
up to ten temperatures to be printed out (together with 
time) once each scan cycle. If the typewriter should be 
out of service, operator can manually select any particular 
temperature he wants monitored. Log function lets 
operators log out, on demand, all 600 temperature points. 

Performance computer designed into the Mercer 
Generating Station is a digital, stored-program synchro- 
nous computer with 16,000-word capacity. It is capable of 
calculating and printing out station performance reports 
on a weekly, monthly, quarterly or yearly basis. When 
desired, the computer can perform operating tests on 
main equipment for any period the operator chooses. It 
also can provide continuous operating guides such as 
unit heat rate and boiler efficiency from which actual 
is compared to bogie operation. With these guides, the 
control set points can be adjusted by hand to optimize 
unit performance. 

A 2-train demineralizer plant produces station makeup 
water. Each train consists of a cation unit and a strong- 
base anion unit followed up by a mixed-bed polishing 
unit. On exhaustion the entire train is removed from 
service and all units in it are regenerated at once. Design: 
200 gpm of demineralized water with a quality not less 
than 0.2-ppm total dissolved solids, 0.01-ppm reactive 
silica, 0.05-micromho conductivity. During periods of 
low makeup, some condensate circulates through the 
demineralizer, to provide a degree of scavenging. 
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Reliability and smooth op- 
eration of your power 
transformers for years to 
come may hang on your 


choice ofa... 


INDUSTRIAL 30,000-KVA power transformer has a diaphragm-seal oil-preservation system 


Transformer oil-preservation system 


By G G DOUCETTE JR and R M GRIFFING, General Electric Company 


Purchasers of power transformers—units rated above 
10,000 kva—may have to choose an oil-preservation sys- 
tem. A special oil, used in most present-day power trans- 
formers, has superior insulation and heat-transfer prop- 
erties. However, these advantages don’t hold when oxygen 
and moisture get into the oil. Oxidation causes sludging 
which reduces cooling ability, Sludging and moisture both 
cut the dielectric strength sharply. 

This is where the oil-preservation system comes in. 
Designed to eliminate or reduce air-to-oil contact, it, in 
effect, preserves the good qualities of the oil. In this way 
you're sure of efficient cooling and high insulation strength 
during the long life of your power transformer. 

Five types of oil preservation in general use today are: 
conservator, sealed-tank, gas-oil-seal, automatic-gas-seal 
and constant-pressure systems, diagrams on next page. 
As is usually the case, there is no perfect method, Each 
system has its own advantages and disadvantages, sum- 
marized in the table on facing page. 

Conservator system was introduced in 1916 and 
came into wide use. It is still used extensively in Canada 
and Europe. A conservator is an auxiliary, oil-expansion 
tank located at or above cover height immediately next to 
the transformer. As the oil expands and contracts because 
of thermal cycling, a connecting pipe lets it flow between 
the two tanks. This pipe is usually shaped like a goose- 
neck, forming a thermal block which keeps the oil in the 
conservator much cooler than that in the main tank. Mois- 
ture and oxygen are present at the surface of the oil in the 
conservator because it’s in contact with the atmosphere, 
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but only insignificant amounts of these impurities get into 
the main transformer oil. The thermal seal excludes most 
impurities in the transformer oil. 

Let’s sum up arguments for and against this system: 

Advantages: Installation is simple and maintenance is 
easy; leaks soon show up as oil stains; main tank is low; 
main tank is under positive pressure so air and moisture 
can’t get in if there’s a leak. 

Disadvantages: The conservator tank and relief pipe 
are tall and may interfere with incoming lines; high oil 
head could feed a fire through an oil leak in a broken 
bushing; oil in the expansion tank contacts air so poor 
oil can get into the main tank—although gooseneck does 
retard the interchange. 

In the sealed-tank system, oil in the transformer 
covers core and coils but does not completely fill the tank. 
Remainder, generally 10% of the oil volume at 25 C, is 
an air space to allow for oil expansion. During normal 
operation of the transformer, only small changes in pres- 
sure occur in the gas space. In extreme conditions, relief 
valves vent or admit air when operating-pressure limits 
are reached. 

Let’s list some of the pros and cons of this system: 

Advantages: Installation and maintenance are simple 
and easy; oil is completely isolated from atmosphere dur- 
ing normal operation; there’s no interference with incom- 
ing lines. Setup is lightweight; “gas cushion” provides 
benefits which we'll discuss later. 

Disadvantages: Some variation in gas pressure occurs; 
a taller tank may be necessary; leaks above oil level are 
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These five preservation systems are in general use today 


System 


Automatic gas seal 
Constant pressure 


Conservator 
Sealed-tank 
Gas-oil seal 


—— Properties 


Advantages 
Ease of installation 
Minimum maintenance 
Oil stain indicates leaks 
Low tank height 
Positive pressure 
Complete oil-air barrier 
Gas cushion 
Disadvantages 
Possibility of gas bubbles 
Can feed fires 
Heavy 
Interferes with conductors 
Added floor space 


not visible—you can only detect them by noticing con- 
tinued zero reading of pressure gage; supersaturation can 
occur—we'll go into this later; water can be sucked in 
under vacuum; gas pressure can force oil through a 
broken bushing porcelain to feed a fire. 

Gas-oil-seal system is least frequently used. Here 
transformer oil is isolated from the atmosphere by an oil 
barrier in an auxiliary tank beside the main tank. A gas 
space is maintained between transformer oil and oil 
barrier. 

As in the sealed-tank system, small changes in pressure 
occur in the main-tank gas space during normal opera- 
tion. In an emergency, gas is either expelled through the 
oil barrier in the expansion tank or air is sucked in via 
the same process. 

Advantages: Pressure variation is small, rate of con- 
tamination low; this system, too, has a gas cushion. 

Disadvantages: Leaks above oil are indicated only by 
zero readings of pressure gage; tall tanks are needed; 
auxiliary tank takes extra space; gas pressure can force 
oil through a broken bushing porcelain to feed a fire; oil 
may supersaturate; water can be sucked in under vacuum. 

Automatic-gas-seal system uses an inert gas, usually 
nitrogen, in the space above the oil. A gas cylinder sup- 
plies the gas via a pressure regulator. In extreme condi- 
tions, nitrogen is expelled to the atmosphere or additional 
nitrogen admitted from the gas cylinder. Gas pressure 
commonly ranges between 1 and 71 psig during normal 
operation. 

Advantages of this system: Inert gas is always in con- 
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TRANSFORMER OIL continued 


1 HR, 36 MIN—A few bubbles begin to show up 


Looking through a special porthole in the tank we can 


x ‘ 


1 HR, 46 MIN—Light bubbling is noticeable 


tact with oil at positive pressure—no moisture can enter 
provided the gas supply is absolutely dry; the gas cushion 
is there; under normal thermal cycling, water is removed 
from the transformer when gas is discharged. 

Disadvantages: This is the most difficult system to in- 
stall because of problems associated with getting gastight 
connections on the piping and hardware; you have no oil 
stains to indicate leaks; oil can become supersaturated ; 
gas pressure can force oil through a broken bushing 
porcelain to feed a fire; this system has highest mainten- 
ance cost because you have to check regulating valves and 
replace gas cylinders (costs are estimated at $300 a year 
in a large installation) ; if a rainstorm suddenly cools the 
cover, residual moisture in the gas space can condense on 
the underside—then drops may fall into critical spaces in 
the transformers and cause failure. 

The constant-pressure system, such as General 
Electric’s Atmoseal method, is the newest comer of all. 
It’s somewhat similar to the conservator system, but dif- 
ferences include a low, rectangular tank shape and a 
rugged Nitrile-rubber cell in the auxiliary tank as an oil- 
to-air barrier. 

When this system was developed, designers paid par- 
ticular attention to the physical and chemical character- 
istics of materials used in the air cell. After extensive tests, 
US-575 Buna-N rubber was chosen as most likely candi- 
date for the parent material. Contamination tests at 120 
C showed that neither cell nor oil was adversely affected 
by their mutual contact during the test. 

Advantages of the constant-pressure system: (1) Oil 


is not in direct contact with the atmosphere. The nylon- 
reinforced Nitrile-rubber air cell forms a seal between air 
and oil, drastically cutting oil oxidation and sludging 
rates. (2) Reservoir is low, so there’s minimum interfer- 
ence with overhead lines. (3) Bushing and pressure-relief 
adapters keep oil from leaking in case of damage to either 
device. Adapters place each device above maximum oil 
level in the reservoir. (4) New system permits the use of 
a gas-detector relay. If gas develops inside a transformer 
because of an incipient fault, it can be collected and 
analyzed. This early warning of possible trouble helps 
prevent major failures. (5) Constant-pressure feature 
prevents the oil from forming bubbles even with sudden 
large changes in ambient temperature. (6) The system is 
simple to install, with practically no maintenance. 

Disadvantages of this system include: heavier installed 
weight; slightly greater floor space needed (although 
there’s no interference at ground level). 

Evaluation of many of these advantages and disad- 
vantages is readily made by the user. But other factors 
are not so straightforward and deserve clarification. 

Gas cushion used by many of the systems has long 
been considered a protection against tank rupture in case 
of an internal fault. Recent tests show this is true only if 
the fault comes near the oil surface (see references at 
end of this article). Faults a few feet below oil level 
cause tank-wall deflections whose magnitude is not af- 
fected by the gas cushion, and faults are most likely to 
occur in the windings several feet below the oil surface. 
Primary safeguard against tank rupture is still the cover 
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HR, 52 MiIN—Moderate bubbling indicates an increase 1 


HR, 58 MIN—Heavy bubbling obscures the splice 


pressure-relief device which is furnished on all makes 
and models of modern transformers. 

Using a gas cushion introduces a hazard—bubble evo- 
lution. When a gas such as nitrogen contacts the oil sur- 
face under pressure at operating temperatures, enough 
gas is eventually dissolved to saturate the oil volume. 
Thermal circulation accelerates this process. Upon cool- 
ing, the oil becomes supersaturated. Under these condi- 
tions the solution is unstable, so gas can evolve because 
of pumping or electric stress, photos above. These gas 
bubbles cut the oil’s dielectric strength to half its normal 
value. If they concentrate in areas of high stress, they can 
cause corona damage or even failure. 

On the other hand, an all-liquid system such as the 
conservator or the constant-pressure system eliminates 
bubble evolution. Furthermore, it permits the use of a gas- 
detector relay—a simple gas accumulator collecting all the 
gases which evolve from the oil. By giving an alarm when 
a significant quantity of gas has accumulated, the detec- 
tor provides continuous monitoring of the transformer’s 
condition. Then accumulated gas is easily drawn off with 
a syringe. Since gas is undiluted, you can make a flame 
test to see whether it was produced by an incipient fault. 
If the gas burns, it is a product of insulation degradation 
caused by a fault. This warns of possible major troubles 
to come, lets you plan orderly corrective action. 

Recently a system was announced for detecting traces 
of combustible gas on units with a gas cushion. This in- 
volves periodic gas sampling and analysis. But the new sys- 
tem does not have the automatic alarm feature of the gas- 
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detector relay, which may turn out to be a disadvantage. 

Standardization of transformers requires the manu- 
facturer to select some oil-preservation system and base 
his design upon it. After considering advantages and dis- 
advantages of each system, the General Electric Company 
has standardized as follows: 

(1) In the range from 10,001 to 25,000 kva at 138 kv 
and below (operating voltage), the sealed-tank system is 
recommended. Units in this size range are often moved 
and put into new locations so the lighter weight and 
smaller floor space of sealed-tank units are highly desir- 
able. Inherent low-maintenance feature is also a plus. 
Since these units are generally operated at lower volt- 
ages, oil supersaturation is not a major consideration. 

(2) Above 25,000-kva and 138-kv operating-voltage 
level, the constant-pressure system is recommended. Safe- 
ty and reliability are of prime importance with these 
large units, so it’s vital to eliminate the supersaturation 
problem. The constant-pressure system does this better 
than any other. And this system is practically main- 
tenance-free. 
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WASTE-HEAT BOILER recovers a good hunk of the useful heat energy exhausted from one of several 
large sewage-gas engines. These horizontal boilers are installed in a West Coast sewage-disposal plant 


Exhaust-heat boilers 
up diesel-plant efficiency 


About 30% of input fuel heat goes out with the exhaust. 
Install the right recovery system, and you can pick up 
more than half of this heat as steam or hot water 


By J C STEWART, Maxim Silencer Div, The J B Beaird Company, Inc (subsidiary of AMF Co) 


As fuel costs creep upward, recovery 
of waste heat from internal-combus- 
tion engines gains interest and im- 
portance for energy-systems engi- 
neers. Just what is the potential here? 
Let’s take a look at how available 
input energy is distributed in a mod- 
ern i-c-engine power plant. 


Useful work 33% 
Rejected in exhaust 30% 
Rejected in jacket water 30% 
Lost through friction, 

radiation 71% 


Total 100% 


Rather dramatic gains can be made 
in overall thermal efficiency—if we 
can regain the wasted energy. 

Of course, a standard or high- 
temperature cooling system can re- 
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cover all the jacket-water heat. But 
only a portion of the exhaust heat 
can ever be saved. Inlet energy is 
based on inlet-air temperature of 70 
F, but it would hardly be practical 
to reduce the exhaust to this temper- 
ature. DEMA (Diesel Engine Manu- 
facturers Assn) sets a 250-F exhaust 
temperature as the minimum to 
avoid condensation in the system. 
To be on the safe side, 300 F is a 
good lower limit to use when design- 
ing an exhaust-heat-recovery boiler 
into your system. Even so, depending 
on initial exhaust temperature, you 
can recover 50 to 60% of your ex- 
haust heat. On this basis a complete 
heat-recovery system, jacket water 
and exhaust, can up an engine’s 
thermal efficiency from 33 to 75 or 
80%—a rather nice improvement. 


DESIGN AND EQUIPMENT APPLICATION SECTION * POWER * NOVEMBER 1961 


Since the exhaust is a relatively 
low grade of heat, large heat-transfer 
areas are required to recover its 
energy. Exhaust temperatures vary 
considerably, running from 450 F 
for some low-speed engines up to 
1200 F for high-speed gas engines. 
Potential heat recovery is of course 
greater at higher temperatures. Quan- 
tity of recoverable heat can be fig- 
ured from a standard heat-transfer 
formula: 

Q = We, (T,-T2) 
Where: 

Q = exhaust heat recovered, Btu 

per hr 

W = exhaust-gas flow, lb per hr 

Cp = specific heat of exhaust gas, 

0.25 Btu per lb 
T; = initial exhaust-gas_tempera- 
ture, F 
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VERTICAL WASTE-HEAT BOILERS in parallel are controlled by two diaphragm valves. 


Decreased steam demand ups pressure, 


throttles flow. Result: new water level 
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HORIZONTAL BOILER is controlled by steam bypass. Excess steam recirculates through 
a radiator. It condenses and then flows to condensate tank for reuse in cycle 


T2 = final exhaust temperature, F 

Exhaust flow and initial tempera- 
tures are functions of the engine de- 
sign, but final temperature is deter- 
mined by design of the boiler. In 
most cases, the heat-recovery boiler 
combines with the engine silencer. 
It may be a vertical unit or horizontal 


like the one shown on p 76, Extended 
heat-transfer surfaces increase ef- 
ficiency and minimize size. 

Design factors you'll want to 
consider carefully are dew point and 
water content of exhaust gas—but 
these aren’t easy to determine. In 
normal installations, the sea-level dew 
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point varies between 100 and 150 F. 
Your actual value is conditional upon 
elevation, relative humidity and water 
content of the fuel. Make an orsat 
analysis of the exhaust gas to get 
these accurately. Then write the re- 
action equation so fuel and air-fuel 
ratios relate to exhaust-gas analysis, 
and use the carbon- or hydrogen- 
balance method to calculate water- 
vapor content. 

Although the quantity of heat that 
can be recovered depends on gas flow 
and initial temperature, use an ap- 
proximate recovery value between 
800 and 1000 Btu per bhp for pre- 
liminary studies. To determine the 
exact amount of heat a jacket-water 
system can recover, multiply jacket- 
water flow by temperature rise across 
the engine. 

Either steam or hot water may 
be produced by heat-recovery boilers. 
Shells comply with Code require- 
ments. Standard designs have 
wrought-iron extended heat-transfer 
surfaces. The silencer portion is 
usually fabricated steel, but where ex- 
haust-gas corrosion is a possibility, 
wrought iron or special alloy steels 
come into the picture. 

Control systems for waste-heat 
boilers are available in a number of 
different hookups. Top drawing shows 
a system that adapts to either a single- 
boiler installation or a series of boil- 
ers operating in parallel. Two dia- 
phragm valves control operation, one 
in the feed line and one in the drain 
or dump line. Both are actuated by 
steam load. As demand goes up, in- 
creased steam pressure throttles the 
feed valve and opens the dump valve 
until an equilibrium point is reached 
where the new water level in the boil- 
er produces enough steam to meet 
the demand. 

Conversely, when steam demand in- 
creases and pressure drops the dump 
valve closes and feed valve opens to 
resume the higher steaming rate. A 
level controller guards against boiler 
flooding. It doubles in brass as a 
boiler-feed control when unit operates 
at design full load. 

A different control-system design 
regulates steaming rate of the boiler 
by an air-operated feed-control valve 
with pressure pilot and a 3-way valve. 
If the engine is subject to wide load 
variations, exhaust temperature may 
drop below allowable minimums. But 
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EXHAUST HEAT continued 


temperature can be maintained as re- 
quired by a temperature pilot which 
overrides the pressure pilot and throt- 
tles the feed valve to reduce boiler’s 
steaming rate. This allows the exhaust 
temperature to return to the minimum 
or higher value. 

ASME Code does not normally ap- 
prove operating a boiler with a fluctu- 
ating water level, but it does permit 
vertical waste-heat boilers with auto- 
matic controls to vary water level and 
adjust steam output. The Code will 
not let you control steaming rate by 
varying water level of horizontal 
waste-heat boilers, however. System 
in lower drawing meets demand- by 
diverting excess steam through a by- 
pass control valve to a radiator or 
condenser. Condensate is then re- 
turned to the feed system. 

Hot-water-recovery setup may 
combine heat from jacket water and 
exhaust to produce usable hot water, 
top drawing. The two systems oper- 
ate in series, while a temperature-con- 
trol valve, set to maintain the 
maximum engine-outlet temperature, 
protects the jacket-water system. 
Here, total heat recovered is the sum 
of the two systems operating in series. 
To figure total heat regained in terms 
of outlet-water temperature, first solve 
for heat recovered from exhaust, then 
cooling-water outlet temperature, The 
third formula sums these two in 
terms of boiler outlet-water tempera- 
ture to give total heat recovered: 


W X Cp 
to = (ts—-ts) +t; 


Q 


—— +h 


exhaust heat recovered, Btu 
per hr 
exhaust-gas flow, lb per hr 
specific heat of exhaust, 
0.25 Btu per lb 
circulating-pump flow 
jacket-water-pump flow 
initial (engine) exhaust-gas 
temperature, F 
final (heat-recovery-boiler ) 
exhaust-gas temperature, F 
cooling-water inlet, F 
cooling-water outlet, F 
boiler-water outlet, F 
jacket-water outlet, F 
= jacket-water inlet, F 
Evaporative cooling system can 
be used to recover waste heat from an 
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HOT-WATER-RECOVERY SYSTEM picks up heat from both jacket 


water and exhaust. Control valve protects engine-jacket system 
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EVAPORATIVE COOLING can also be combined with a waste- 


heat-recovery system. Here separator’s output is saturated steam 


engine plant. Lower sketch shows the 
layout. It includes a steam separator 
to produce saturated steam with 
drains from the separator joining the 
makeup water and returning to the 
cooling system. Either a_ thermal 
siphon or forced circulation by a 
jacket pump assures adequate cool- 


ing-water flow to the diesel engine. 

These are basic exhaust-heat-re- 
covery schemes. Whatever the spe- 
cifics of your individual situation, it’s 
a safe bet that some variation can be 
worked out to recover maximum heat, 
with attendant increased thermal 
efficiencies. 
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Fluid-solids handling surveyed 


by Hydraulic Institute 


In fluid-solids systems—where large solids that won't 
dissolve are carried in a liquid—design problems have 


been solved by experience or by tests. But now the 


Hydraulic Institute is taking steps to formalize all 


available knowledge in this important hydraulic area 


As materials-handling technology advances along a broad 
front, growing attention is focused on the area of fluid- 
solids handling. A fluid-solids system is essentially a 
pipeline through which solid matter is transported by a 
liquid carrier—usually water. These systems handle main- 
ly coal, ore and cement, but of course there are many dif- 
ferent applications within each area. In coal mining, for 
example, fluid-solids systems frequently transport coal 
through the processing plant at the mine head. But in 
some cases they also carry the processed coal many miles, 
from the mine to a point of end use such as a large steam- 
electric power plant. 

Although fluid-solids-handling systems have been work- 
ing—and working well—for many years, their design has 
been based largely on pilot-plant experimentation by pump 
manufacturers and users. Very little design information is 
available in the form of literature to guide a potential user 
through even the most preliminary stages. 

Recognizing the void, the Hydraulic Institute, an as- 
sociation of pump manufacturers, undertook two surveys 
as a first attempt to formalize knowledge in this field. In 
addition to member pump manufacturers, many fluid- 
solids-system users, research groups and technical in- 
stitutions were surveyed. 

Idea was to gather together the know-how these groups 
had garnered over the years, through experience or 
through more or less formal test programs, so the ques- 
tions were fairly technical and specific. A typical one: Do 
you think that there is more or less friction in handling a 
fluid-solids mixture containing 40% solids by weight than 
the same mixture containing 60%? In each case, groups 
were asked whether their replies were based on experience 
or opinion, As a starting point, both these surveys were 
qualitative; they aimed not only to dig out specific infor- 
mation where it exists but to find areas where opinion 
diverges widely or knowledge is almost totally lacking. 

A careful review of survey replies reveals that a con- 
siderable body of basic data does exist—a foundation for 
further investigation and study. For the most part, this 
firm data falls in the area of velocities and friction drops. 

Velocity needed to successfully carry solids depends 
mainly on a screen analysis of the solids. But this so-called 
minimum carrying velocity is influenced by many addi- 
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tional factors, such as: (1) Relationship between densities 
of the fluid-solids mixture and percent of solids by weight. 
(2) Specific gravity of the solids as it relates to specific 
gravity of the transporting liquid. (3) Pipe configuration 
plays a part; sloping line probably requires a higher 
minimum velocity than either a strictly horizontal or a 
vertical line. (4) Larger pipe diameters need higher 
velocities. If three identical fluid-solids mixtures are han- 
dled at varying volumes, a higher velocity is required for 
an 8-in. pipe than a 2-in. one would need. And a 14-in. 
pipe would take a higher velocity yet. (5) Slimes or col- 
loidal material radically affect minimum carrying velocity 
for any fluid-solids mixture. 

Friction in a pipeline carrying a fluid-solids mixture 
also seems to be subject to a number of influences, such 
as: (1) Screen analysis of the included solids, (2) Density, 
percent of solids by weight or in some cases both factors. 
(3) Fluid-solids mixtures containing solids with different 
specific gravities—coal and silica or sand, iron concen- 
trates—have widely varying friction losses. (4) In a mix- 
ture having equal percentage of solids by volume, the 
higher the specific gravity of the solids, the higher will be 
the friction loss in the pipeline. (5) Up to about 30 to 
40% solids by weight (assuming an adequate carrying 
velocity), losses about equal friction losses of water in a 
similar clean pipe. But above these concentrations, losses 
may go higher. (6) Slimes of colloidal material affect 
friction loss in any fluid-solids mixture. (7) Interior pipe 
surface will definitely influence friction loss when fluid- 
solids flow velocity comes in the turbulent range. (8) If 
a large pipe is partially filled with solid material so its 
flow area is effectively reduced to that of a smaller clean 
pipe, friction losses in these two pipes will not be equal 
even at the same flow velocity. 

Interest in this area of hydraulic technology is growing 
as more and more design engineers consider use of fluid- 
solids-handling systems. It is therefore to be hoped that 
the industry will not be satisfied with these qualitative 
surveys, but will move forward to organize and formalize 
the results, giving designers the detailed quantitative in- 
formation they need for preliminary work. Power is fol- 
lowing this activity closely; as fresh information comes 
along, we'll report it to our readers. 
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Satellite 


Central system at new airport tackles 
complex air-conditioning job 


Control center monitors overall system operation, allocates cost of 
heating and cooling by metering Btu load of each airline facility 


The new Los Angeles International 
airport terminal is equipped with an 
outstanding air-conditioning system. 
Faced with a sprawling complex of 
terminal buildings, designers engi- 
neered a central system for maximum 
efficiency, minimum operating and 
maintenance cost. 

Central utilities plant is actually the 
airport’s comfort center. Chilled water 
is generated for cooling and high- 
temperature hot water for heating. 
Designers believe their HTHW sys- 
tem to be sixth largest in the world. 

Room air temperatures, water tem- 
peratures and water flow rates are all 
automatically controlled. A superviso- 
ry control system monitors operation 
of all major equipment. Large graphic 
panels display temperature, pressure 
and operating data for pumps, valves, 


Architect’s rendition emphasizes magnitude of air-conditioning 


Control tower and 
administration 


Theme 
structure 


LOS ANGELES INTERNATIONAL AIRPORT covers 265 acres. problem faced by designers. Central utilities building supplies all 
terminal structures with HTHW for heating and chilled water 


air-handling units and other equip- 
ment. With an eye on the future, pro- 
vision has been made to expand 
refrigeration system and boiler plant. 
Refrigeration machines are lo- 
cated in south half of circular utility 
building. A total 3400-tons capacity is 
available to chill water for cooling. 
The two 1500-ton centrifugal com- 
pressors are driven by synchronous 
motors, a 400-ton absorption unit 
operated by HTHW. There’s space 
for future addition of one 2000-ton 
centrifugal compressor to cope with 
an estimated ultimate 5400 tons. 
Water is chilled to 40 F and 
pumped through insulated piping to 
terminal buildings for air condition- 
ing. It returns to the plant at 52 F for 
rechilling. Refrigerant heat is liber- 
ated to atmosphere through cooling 
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Central 
utilities 


towers located on grade west of the 
utilities building. These towers are 
forced-draft design with redwood fill. 
The 3-way modulating valves also 
divert cooling water to absorption- 
unit condensers. Space is allotted for 
a future third cooling-tower cell. 

Boiler plant supplies HTHW at 
350 F, 230 psi. Three 22-million-Btu- 
per-hr boilers, located in north half of 
the utilities building, are fired with 
natural gas, fuel-oil standby. A fourth 
boiler can be added in time to come. 

HTHW is pumped to 35 heat ex- 
changers at terminal buildings. These 
units heat cold water to 200 F for 
space heating or to 140 F for general 
use. High-temperature water returns 
to boilers at about 250 F. Return line 
from each building dumps into a 
common 12-in. return header at the 
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REFRIGERATION area produces 3400 tons 


Refrigeration 
compressors 


BOILER capacity: 22-million Btu per hr ea 


Boilers 


header 


Soler circulation pumps 


| Chilled-water 
| | return tonk 


Chilled-woter | 


supply tonk | | 55F 
eittulating pumps 


COMPRESSION TANKS 


Compression tonk Makeup tank 


chilled- 
woler system 


Lf 


adjoin storage 


Hot-woter coils Cooling 
coils 


= = Typical 
HTHW supply header building t 1. | lad 
circulating | 
pump 
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CENTRAL UTILITY SYSTEM chills water to 40 F with either of two _H-t water at 350 F, 230 psig is supplied by three boilers. There’s 


1500-ton centrifugal compressors or a 400-ton absorption unit. 


central plant and this feeds the boiler 
circulating pumps. Water circulates 
through boilers and enters the HTHW 
supply header. At this point supply 
pumps for each building recirculate 
HTHW back to each heat exchanger. 
Nitrogen keeps the closed HTHW 
system pressurized around 300 psi 
to raise boiling point of water be- 
yond 400 F. This job is handled by 
a pair of compression tanks (one a 
spare) about two-thirds filled with 
water and one-third with nitrogen. 
HTHW does not circulate through 
tanks—they just float on line. 
Water quality is extremely im- 
portant even though the closed sys- 
tem keeps water losses small, because 
at these elevated temperatures, cor- 
rosion and scaling could occur at a 
rapid pace. Scale is avoided by ini- 


tially filling the system with deminer- 
alized water; small amounts of chemi- 
cal are then added to adjust pH and 
prevent corrosion. System makeup is 
also taken from the demineralized- 
water storage tank, which doubles as 
a surge tank by handling water over- 
flow from HTHW system caused by 
expansion at startup. 

Total connected power load at cen- 
tral plant is 5800 kva. It can expand 
to 12,500 kva. All power is distributed 
at 34.5 kv and supplied at 430/277-Y 
for general use; central-plant synchro- 
nous motors get a 5-kv supply. 

Chilled water and HTHW are 
distributed underground through a 
system of insulated welded-steel pipes. 
Separate circuits for chilled water 
and hot water serve each group of 
buildings. About 20 miles of under- 
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ground pipe, 4-, 6-, and 8-in. diameter, 


space to add one more boiler and a 2000-ton centrifugal unit 


circulate 10,000 gpm of chilled water 
and 2000 gpm of HTHW. This calls 
for a total centrifugal-pump capacity 
of more than 500 hp. 

Packaged units to handle air at 
terminal buildings are fed with chilled 
water and 200-F hot water. Filtered 
air blows across either of two coil 
systems, one containing 200-F water 
and the other chilled water. This con- 
ditioned air then passes through ducts 
to occupied spaces. 

Control system is basically pneu- 
matic. Central graphic panel shows 
function, operation and temperature 
in each system. About 75 miles of 
small copper tubing connect the vari- 
ous control devices, transmitting data 
back to the graphic panel over dis- 
tances as great as one mile. 

continued 
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CENTRAL A-C continued 


Pneumatic transmission lines relay control signals to panel 


Ticketing building 


Satellite building 

Pneumotic 
femperoture 
transmitter 


Solenoid air valve 
fo indicate fon and 
pump operation 


Fan-system pilot lights 


Control! 
lower 
rf] | | Underground 
connecting tunne/ 
«— Bundle of /9 plastic tubes 
for pneumatic transmission 
UNITED A IRLINES 
Theme building 


Central utilities 


HTHW & HW flow diagrams 


Pump pilot lights 
Chilled-water flow diagrams 


200-400 F 

Temperature gages ond 
miniature recorders 
0-100 F 

Patch panel. for 
temperature-recording pens 


TYPICAL CONTROL PANEL 


Typical control panel for one building, 
left, includes a raised schematic dia- 
gram of the chilled-water and HTHW 
systems. Pilot lights for pumps and 
fans indicate system operation. 

Pneumatic temperature transmitters 
in ticketing and satellite buildings re- 
lay temperature of hot and chilled 
water to control panel. Air output, 
somewhere in the range of 3 to 15 psi, 
is proportional to temperature being 
sensed. Resulting control signals are 
transmitted through bundles contain- 
ing up to 19 plastic air tubes; two 
bundles serve each building and run 
underground to the control panel in the 
central utilities building. On the panel, 
a gage converts air signal into direct 
temperature reading. 

Same bundles also transmit air sig- 
nals to indicate fan and pump opera- 
tion. A solenoid valve opens when a fan 
or pump starts, sending 15-psi air to 
pressure-electric switches on the panel. 
This closes electric contacts and oper- 
ates pilot light for that equipment. 

Each panel has fan-system pilot lights 
for 18 different systems in the building. 
One heat exchanger is for the ticketing 
building and the other for its satellite. 
Individual pilot lights indicate opera- 
tion of four HTHW pumps, four low- 
temperature hot-water pumps. 


Flow of hot and chilled water is 


metered and controlled. Differential- 
pressure controller in the return line 
automatically adjusts a pilot-operated 
flow-control valve in the bypass be- 
tween supply and return lines to 
maintain a constant flow rate. 

Each airline is charged for air con- 
ditioning — heating or cooling — by 
the number of Btu’s its buildings use. 
Btu instrument on the back of each 
airline’s control panel, above, records 
flow of both chilled water and HTHW. 
Temperature difference between sup- 
ply and return lines is also measured 
and recorded. Flow and temperature- 
difference signals are continuously 
multiplied to give Btu’s expended or 
consumed at each location. The in- 
strument has three recording pens. 

Total of 26 Btu meters are em- 
ployed. Each boiler and refrigeration 
machine has one instrument—six in 
all. Each building group has one on 
chilled water and another on hot 
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water to account for 18 more. Re- 
maining two meters handle hot and 
cold water for the utilities building. 
Temperature -control systems 
vary with location. Air-handling units 
serving single zones employ a pilot- 
operated 3-way valve on lines feed- 
ing the heating and cooling coils. 
These valves are controlled in se- 
quence by thermostats located in the 
area served. When room temperature 
increases above thermostat setting, 
control valve on hot-water coil modu- 
lates to a bypass position. Further 
rise opens valve on chilled-water coil. 
When temperature drops below set- 
point, the action reverses. 
Multizone units use a thermostat 
with bulb located in the hot plenum. 
This adjusts pilot-operated 3-way 
valve to the hot-water coil to keep de- 
sired hot plenum temperature. Master 
thermostat with bulb in outside air 
resets plenum thermostat in accord- 
ance with a predetermined schedule. 
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An electric-solenoid air valve ener- 
gizes the control system when supply 
fan is in operation; when fan is shut 
down it cuts out the system and re- 
turns all controls to normal position. 
Solenoid valves also operate fan- 
indication lights on the graphic 
panels. Room thermostats in each 
zone operate hot and cold mixing 
dampers, which mix air to maintain 
desired zone temperatures. 
Constant-volume mixing-box con- 
trol is used in areas served by double- 
duct system. When room thermostat 
calls for heat, the hot valve in the 
mixing box opens to increase flow of 
hot air. This increases total air flow 
from the box. Change in outlet flow is 
sensed by a micropressure regulator 
which repositions the cold-air valve 
to reduce air flow. This system main- 
tains constant flow from the mixing 
box regardless of thermostat demand 
or duct-pressure variation, In effect, 
each zone mixing box is controlled by 
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Central control room in the utilities building’s circular core 
has ten panels for hot- and cold-water systems serving air- 
port buildings. First panel is for future use. Panels 2 to 7 
monitor ticketing and satellite buildings occupied by air- 
lines. Panel 8 handles a satellite building only. No. 9 is for 
the control tower and 10 the Theme building. Separate panels 
handle central boiler and refrigeration plant. 

Desk above houses a special supervisory control system to 
record and sound an alarm for 19 different malfunctions or 
abnormalities. Two rectangular panels on sloping part of 


Central control room: heart of a-c system 


desk contain condition wheels—one wheel on standby-—to 
record exact location and time of trouble. Critical items like 
(1) fire (2) water flow through sprinkler system and (3) 
cold-water flow through entire system are recorded five times 
in sequence and a sixth time when fault is corrected. Control 
system has three locks—one for each operator on three 
shifts. When malfunction is recorded operator must immedi- 
ately acknowledge it by inserting and turning his key in the 
lock. If he doesn’t do this within three minutes, it’s noted 
and another alarm sounded. 


a room thermostat that in turn con- 
trols the hot valve of the mixing box 
to keep room temperature at desired 
level. Micropressure regulator main- 
tains flow of incoming conditioned 
air and constant static room pressure. 

Supervisory control system in- 
stalled in operator’s control console 
in the central control room, above, 
monitors the complete air-condition- 
ing system plus a host of other critical 
plant functions. This system operates 
on the regular alternating-current sup- 
ply, but in case of a break in service 
the unit automatically switches to the 
airport’s emergency-generator setup. 

If malfunction occurs at the control 
desk but current is still available for 
the control circuits, a memory system 
stores all reports of trouble. When the 
control desk goes into operation again 
all these delayed malfunction reports 
are then recorded. 

Labeled lights on the control desk 


announce many critical troubles at a 
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glance; troubles are also recorded, of 
course. Engineer on duty checks these 
lights as well as recorded information 
on the condition wheel. 

These are the 19 items recorded: 
(1) fire—all fire alarms are moni- 
tored (2) patrol—all security patrols 
are checked in (3) water flow through 
sprinkler heads (4) start and (5) 
stop of all motors (6) abnormal and 
(7) normal data on_ transformer 
temperatures, gas pressure in under- 
ground cable, boiler and compressor 
operation, ete (8) cold-water flow to 
spot trouble in chilled-water systems 
(9) valve closed and (10) valve open 
for all critical valves (11) gate open 
and (12) gate closed at critical or 
hazardous areas (13) gas operating 
and (14) oil operating to monitor 
boiler fuel in use (15) tie breaker 
open and (16) tie breaker closed 
(each area has two bus systems and 
malfunction of one automatically cuts 
in the other) (17) operator must use 


his key to indicate he’s on duty (18) 
delinquent — if operator does not 
answer alarm within three minutes he 
is recorded delinquent (19) Autocall 
monitors any —— of super- 
visory system. 

Principal plant in- 
cludes: (1) Boilers by Combustion 
Engineering Co. (2) Refrigeration 
machines by York Corp div of Borg- 
Warner Corp. (3) Cooling towers by 
Marley Co. (4) Pumps by Byron- 
Jackson Pumps, Inc. (5) Air-han- 
dling units by Drayer-Hanson, div of 
Crane Corp, McQuay, Inc and Recold 
Corp. (6) Exhaust fans by Aladdin 
Heating Corp, Penn Ventilator Co 
and New York Blower Co. 

Temperature controls and graphic 
panels are furnished by Johnson Serv- 
ice Co. Supervisory system is by 
Autocall Corp. Architects include 
Charles Luckmann Assoc, Welton 
Becket & Assoc and Paul R Williams. 
Consultant: J S Hamel Engineer. 
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For Fuel Firing Versatility 
... Low Cost Maintenance 
... High Operating Efficiency 


Ritey Traveling Grate Spreader Stokers efficiently burn 
coals having a wide range of coking, caking, and ash 
fusion characteristics. High working efficiencies are pro- 
duced with low grade fuels such a sub-bituminous 
coals, lignite, wood refuse, bagasse, and other cellulose 
materials. 

B. F. Goodrich, Champion Paper and Fibre Co., E. I. 
Dupont de Nemours, General Electric, Montana-Dakota 
Utilities, Gaylord Container, Utah-Idaho Sugar, Kenne- 
cott Copper, Swift & Co., Bendix Aviation, Armstrong 
Cork are but a few of many prominent companies that 
are using Riley Spreader Stokers under Riley Boilers. 
Such performance-proven installations as these substan- 
tiate the superior operating characteristics of Riley 
Spreader Stokers: uniformity of feed and distribution 
. . - complete, continuous combustion . . . low carbon 
loss . . . high day-to-day overall efficiency . . . long-term, 
low-cost maintenance, 


++ 


Vith Natural Gas Firing 


npeny, Molin 


Two 16’ x 19’ Riley Traveling Grate Stokers equipped with Riley Model “‘D” 
Feeders fire two complete Riley Steam Generating Units with pressurized 
turnaces. Riley Intertube Gas Burners fire natural gas as an, auxiliary fuel. 
Capacity 135,000 Ibs/br, 750F, 650 psig. Efficiency 84.8%. 
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RILEY 


Convenarion 


Two Feeder Models 


Feeders are supplied for 
te 200,000 ibs/hr; Model ‘D’ Feeders for boiler capacities over 200; 
lbs/hr have feeder drum in coal which meters coal regardless 
of moisture. Adjustable distributer blades give uniform coal distribution. 


Simultaneous Bark and Coal Firing 


Morsthon Southern Corp., Naheola, Alabama 


A 26 x 22’ Riley Traveling Grate Spreader Stoker, fed by Riley Model 
85%. 875 psig, 825F. 
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SPREADER STOKERS 


With Either Traveling, Oscillating, Dumping or Stationary Grates 


Cinder Return And 


Overfire Air System 
Pennsylvania Railroad 


J ata Shor Alto f Poa 


ate’ 


Many Riley Traveling Grate Spreader Stokers are 
equipped with cinder return and overfire air 
systems. High recovery of unburned carbon to- 
gether with intimate blending of air and fuel 
assures a wide range of operation at high levels 
of efficiency, 3 — 60,000 Ib/br, 600 psig, 675F. 


SS = 


Smooth, Continuous 


for Traveling Grates 


The self-lubricated Riley Hydraulic Traveling 
Grate Drive power unit operates quietly and 
smoothly with uninterrupted continuous auto- 
matic or manual speed control from stop to 
full load. The design does away with 
sprockets, chains or gears. A pressure gauge 
describes load conditions at all times. 


wi Jur 


Providing high efficiency with low mainte- 
nance requirements, the surface of the Riley 
Traveling Grate Spreader Stoker has small 
(2” x 6”) overlapping grate clips, of special 
heat-resisting alloy. Nose-over-tail design 
forces clips to separate when starting return 
travel, freeing themselves of ashes and 
Clinkers. Tuyeres in the center and at sides 
of clips give uniform air distribution. 


A careful survey fe your plant 
bya er consulting engineer 
could show ways of making sub- 


STEAM GENERATING & FUEL BURNING EQUIPMENT 


Call any of the sales offices below for technical advice covering your vequirements for both boiler and fuel burning equipment. 
RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS 


SALES OFFICES: Boston, Charlotte, Chicago, Cincinnati, Cleveland, Detroit, Honolulu, Houston, Jacksonville, Kansas City, Los Angeles, 
Milwaukee, New Orleans, New York, Philadelphia, Pittsburgh, Portland, St. Louis, St. Paul, Salt Lake City, San Francisco, Seattle, Syracuse. 
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Nuclear notes 


By B GA SKROTZKI, Associate Editor 


Some 14,904,259 gal of radioactive waste were handled by Dresden Nuclear Power Sta- 


tion between April 1960 and Aug 1 of this year. Some of the waste-filled liquid 
was demineralized and reused, the rest dumped into the Illinois River—but at a care- 
fully controlled rate seldom exceeding 10 micro-microcuries of unidentified radio- 
activity per liter. As W Kiedaisch of Chicago’s Commonwealth Edison Co, operator of 
Dresden Station, told the AIChE, state regulations limit discharge of radioactive 
waste to below 100 micro-microcuries per liter. In general, Dresden keeps _ its 
addition to the river water to one-tenth the allowable rate; it’s rare that they add as 
much as 50 micro-microcuries during discharge of any batch. If radioactivity is 
too high, plant’s waste concentrator reduces the volume of wastes and they’re stored. 
Later, river water is added to dilute the wastes to a satisfactory concentration. During 
operation, disposal costs about 5¢ for 1000 gal. But when the plant isn’t running, 
operation of the two 80,000-gpm circulating pumps must be charged entirely to 
waste disposal; then the discharge rate jumps to $35 per 1000 gal. 


Joint U.S.—Euvratom program invites second-round proposals for large-scale nuclear- 


power plants to start up before 1966. These bids are invited in line with the 1958 
Agreement for Cooperation between the U.S. and Euratom—the European Atomic 
Energy Community, composed of Belgium, West Germany, France, Italy, Luxembourg 
and the Netherlands—to develop peaceful uses of atomic energy. Private or government- 
al organizations within the Community can bid by June 1, 1962. Reactors are to be 
types already well developed in the U.S.; an acceptable project must be built and 
running by Dec 31, 1965, and capable of operation for ten years after that as a source 
of safe and reliable power. Meanwhile, a definitive contract has been awarded for a 
242-mw underground French-Belgian plant with closed-cycle water reactor of West- 
inghouse design. Contract went to Westinghouse Electric International of the U.S., 
Belgium’s Ateliers de Constructions Electriques de Charleroi and Framatome of France. 
Last year Euratom allocated $8 million toward the project at Chooz, France. 


Second Antarctic nuclear power plant will be subject of contract negotiations between 


AEC and Alco Products Inc of Schenectady, N. Y. The PL-3 (Portable Low-Power 
Reactor No. 3) will provide electric power and steam for Byrd Station, 700 miles 
from the South Pole, plus steam to melt snow for fresh water, Invitation to bid, issued 
in May, called for a plant capability of 1 mw of electricity and 1.5-million Btu per hr 
of steam (see Nuclear Notes, July 1961, p 84). 


Atomic generating stations can compete economically in the New England and Pacific 


regions of the U.S., says Westinghouse v-p Charles H Weaver. The Middle Atlantic 
is on the verge of becoming a candidate. But, he stresses, nuclear power isn’t yet an off- 
the-shelf item; each utility must consider a nuclear plant in light of its own situation. 


AEC proposed shipment procedures for spent fuel elements aim to safeguard against ac- 


cidental criticality, radiation exposure and release of fission products en route. These 
specs apply to solid irradiated fuel elements topping 2000 curies of radioactivity in 
a single container. Each licensee will need AEC approval of his cask design and 
shipping procedures. 


Radiation readings in the SL-1 at National Reactor Testing Station in Idaho have dropped 


to 15 roentgens per hr immediately above the reactor head, 10 roentgens per hr on 
the operating floor. That’s a 90% reduction since major decontamination work 
started in June, following last January’s accident (see Nuclear Notes, Aug 1961, p 68). 
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How Select Automatic Regulating Valves 
For Temperature Control “ 


1. Instantaneous 
Heaters 
Spence 

ET124 
Series 


3. Air Control 
Systems 


Spence 
EAT Series 


4. Very Low 
Pressure 
Differentials 
2” Through 8” 
Spence G2T40 


During the past year, our field repre- 
sentatives have reported many cases of 
improperly, and uneconomically, ap- 
plied temperature regulators. To help 
you avoid some of these costly mis- 
takes, here are a few tips on selecting 
the most effective and economical tem- 
perature regulating valves for your 
applications. 


1. Instantaneous heaters require a 
special action for close temperature 
control and freedom from hunting. 
In the Spence ET 124 series, steam 
pressure is modulated according to 
temperature (demand) and is auto- 
matically regulated at any pressure 
established by the demand. 


Storage heaters, on the other hand, 
are more economically controlled 
by the Spence ET14D, which in- 
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cludes a simple temperature-actu- 
ated pilot that opens and closes the 
main valve to maintain a constant 
temperature. 


. Air control systems can now have 


a +5°F control accuracy under wide 
and instantaneous load swings with 
the Spence EAT regulator. Engi- 
neers report savings of up to 50% 
in installed costs with this recently 
developed Spence cascade system 
when it has been used in place of 
conventional instrumentation. 


. For the combination of very low 


pressure differentials and air or 
water control, Spence recommends 
Type G2T40. This single seated 
pilot operated valve provides fast, 
positive response in 2” through 8” 
valves. Double seat Type G22 is also 
available in 10” through 12”. 


MOST 
COMPLETE LINE OF 
PRESSURE AND TEMPERATURE 
REGULATORS 
IN THE 
WORLD 


2. Storage 
Heaters 


Spence 
ETI4D 


5. Very Low Pressure Differentiol 
Up Through 2” Valves 
Spence Direct Acting T2 


5. When very low pressure differen- 
tial is encountered with valves of 2” 
or less, the Spence direct operated 
T2 is recommended. The sensitive 
vapor tension thermostat responds 
quickly to small changes in bulb 
temperature for continuous, accu- 
rate control. 


In this brief description of industrial 
process and heating temperature con- 
trol, we have given a few important 
tips in proper regulator selection. If 
you would like more detailed informa- 
tion on these control applications, 
write for the new Spence Temperature 
Control Bulletin IV 1014. 88-180 


SPENCE ENGINEERING COMPANY, INC. 
Walden 1, N. Y. 
Paulsen Spence, P. E., President 
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Alloy-steel pipe to ASTM Spec A-335 Grade P-22 (24% Cr—1% moly) 


Temperature, F Temperature, F 
Pipe Nom Wall To 800 850 900 950 1000 1050 1100 To 800 850 900 950 1000 1050 1100 
size, OD, thick, Maximum allowable stress, psi in Maximum allowable stress, psi 
15,000 14,400 13,100 11,000 7800 5800 4200 15,000 14,400 13,100 11,000 7800 5800 4200 
Schedule 10 Schedule 100 
14 14 2 475 456 415 350 249 186 134 8 8.625 593 1900 1824 1659 1411 1027 7 553 
{ 16 16 250 415° 399 363 #305 «218 «162° «(117 10 75 718 1842 1768 1 1367 994 739 535 
: 18 18 2 36). 334° Bae. We 104 12 «12.75 1823 1750 1592 1354 2 530 
20 20 250 331 318 289 2 93 14 14 1 1772 (1612 1371 7. 
i 24 250 276 #265 241 «+203 +144 = 107 78 16 16 1.031 1771 7 1314 955 710 514 
Schedule 20 24 24 «1.531 1753 1683 1531 1301 945 703 
8 8.625 250 777 — 7. 679 573 411 305 221 
10 =—-10.75 2 621 596 543 458 327 243 176 XX 
a 12 «12.75 .250 522 2 456 384 275 204 148 
1 14 312 594 571 519 438 310 233 168 84 294 8389 8054 7327 6517 5242 3898 2823 
16 16 312 519 498 453 382 273 203 147 1.05 308 6941 6664 6062 5337 4191 3117 2257 
‘: 18 18 312 461 442 402 339 242 180 130 1.315 .358 6658 6391 5814 5109 3994 2970 2151 
20 20 375 499 479 435 367 262 195 141 Vy 1.66 ; 5585 5361 4877 4254 3269 2431 1760 
24 24 375 415 398 362 305 217 +162 «4117 1 1.90 5114 4910 3883 2962 2203 1595 
2.375 436 4301 3913 3387 2559 1903 1378 
¢ Schedule 30 2% 2875 352 4934 4737 4309 3741 2847 2117 1533 
3.50 4407 4230 3848 3329 2513 1869 1353 
8 8.625 277 861 827 752 635 456 339 245 4 4.50 674 4394 4218 3837 3319 2505 1863 1349 
10 «(10.75 307 766 735 9 565 405 301 218 5 5.563 7 3905 3749 3411 2940 2203 1638 1186 
2. 275 330 693 665 605 510 365 197 6 6.625 8 3767 3616 3290 2834 2118 1575 1141 
14 14 375 716 688 626 528 378 # 281 3 8 8.625 875 2868 2753 2504 2144 1582 1176 
16 6 375 625 546 329 245 177 
‘ 18 18 438 623 567 478 342 84 Schedule 120 
362 4 438 2630 2393 2047 1507 1121 812 
5 5.563 ‘ 2520 2419 2201 1880 1380 1026 743 
Schedule 40 6 6625 562 2368 2273 2068 1765 1293 961 696 
8 8.625 718 2323 2230 2029 1730 1267 942 682 
.84 109 1103 105 3 815 586 6 316 10 2182 2095 1906 1624 1187 882 639 
1.05 113 393 285 12 1.00 2178 2091 1902 1621 1184 881 638 

a3 1 1.315 133 1200 115: 887 639 475 344 14 14 1.093 2169 2082 1894 1614 8 635 

at} 1% 1.66 4 1078 1035 942 797 573 426 3 16 16 1.218 2113 +2029 1572 1147 853 618 

x 1 4 1.90 145 1005 965 878 742 533 397 287 18 18 1.375 2118 2034 1850 1576 1150 855 619 

2.375 869 791 668 479 3 258 20 20 1.50 1996 1815 1546 1128 839 607 
2% 2.875 203 1217 1168 1063 900 9 2 349 24 24 1.812 2093 2009 1828 1557 1136 612 
3.50 216 1094 1050 955 808 582 432 313 
PF 6 6.625 1143 1097 998 845 2 328 8.625 .812 7 2541 2312 1976 1454 1081 783 

; 8 8.625 322 1007 7 $880 744 534 397 3 0 10.75 1.00 * 2612 2507 81 1949 1433 1 772 

al 10 «10.75 365 912 875 796 673 483 359 260 12 (12,75 1.125 2468 2369 2155 1840 13 7 
12 «(12.75 6 854 820 746 630 452 336 3 1 1.250 2500 2400 2184 1865 1369 1018 737 
14 14 438 839 806 733 619 444 330 239 16 16 1.438 2517 2417 2198 1877 1378 1025 742 
16 16 0 8 733 619 330 9 18 1.562 2426 2118 1808 1326 986 714 
18 8 562 838 805 732 618 443 330 239 20 20 1.75 2 2348 2136 1824 1337 5 720 

2 20 593 797 765 696 587 421 313 227 24 24 2.062 2399 2303 2095 1788 1310 974 7 
| 24 24 .687 768 737 671 566 406 302 218 

Schedule 160 

8 8625  .406 1226 1115 944 681 507 367 . 
€ 10 =-:10.75 50 1263 1213 1103 934 674 501 363 1.315 25 3873 3718 3382 2915 2183 1623 1175 

12 (12.75 2 1195 1147 1043 883 636 473 343 1% 1.66 .25 3 2886 2625 2249 12 

14 593 1148 1102 1003 849 611 454 3 1 1.90 -281 3093 2702 2316 1715 1275 
1 16 16 656 1108 819 589 438 317 2.375 343 3237 3107 2827 2426 1800 1338 969 

ti 18 18 750 1126 1081 983 832 5 445 323 2% 2.875 .375 2585 2214 1636 1216 881 

1091 1047 953 8 4 . 

= 5 5.563 625 3201 3073 2796 2399 1778 1322 958 
Schedule 80 6 6625 .718 3082 2959 2692 2308 1708 1270 920 
t 8 8.625 -906 2977 2858 2600 2227 1224 886 
} YY 84 147 2434 2337 2126 1814 1330 989 716 10 = (10.75 1.125 2963 2588 2217 1638 1218 2 
} % 1.05 154 2113 2028 1845 1571 1147 853 618 ae 1.312 2911 2794 2542 2177 1607 1195 865 

1 1.315 179 2222 2123 40 1654 1209 899 651 1 4 406 2835 2722 2476 2119 1563 1182 842 

{ 1% 1.66 191 1939 1693 1440 1049 780 565 16 16 1.593 2812 2699 2455 2101 1152 834 

% 1.90 20 1821 1748 1591 1352 983 731 529 18 18 1.781 2678 2436 2085 1536 1142 827 
. 2.375 218 1595 1451 1232 894 664 481 20 20 1.968 2776 42665 2424 2074 1528 1136 813 
) 2) 2.875 276 1942 1696 1443 1051 781 2 24 2.343 2752 2642 2403 2056 1514 1126 845 

3.50 30 1778 1707 1553 1319 «516 
4 4.50 337 2076 1993 1813 1126 837 

. 

8 8625 50 1588 1524 1387 1177 853634459 Maximum allowable working pressure—6 
yt 1510 1449 1318 1118 809 602 436 
14 =e = Figures in table are maximum pressures, psi, for given 

16 16 43 1439 1381 1287 106s 770 $73 415 temperatures and stresses. See June Data Sheet 346 for 
20 20 1404 1348 1226 558 basic formula used to calculate the table. 

24 24 1383 1328 1208 1024 740 550 398 C Hatze.t, Boston, Mass. 
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30 Billion Atom-Smashing Volts Keep On 
Target With Help Of A Sel-Rex Rectifier! 


Promising to unlock the innermost secrets of the atom, 
the world’s largest high-voltage proton accelerator cir- 
cles underground—hidden from the casual observer 
beneath ten feet of earth and a carpet of new grass. 
Named the Alternating Gradient Synchrotron, or AGS, 
the high voltage atom smasher is the pride of the famous 
Brookhaven National Laboratory, Upton, N. Y., home 
of many major achievements in atomic research. 
Completed last year, the Accelerator sends pulses of 
high energy protons hurtling around a circular, half-mile 
course. This proton thrust steps up in speed and voltage 
as it circles counterclockwise along its track. 

At the end of the high speed run, its protons are travel- 
ing at close to the speed of light. This surging force of 
30 Billion Electron Volts, directed into a target building, 
is used experimentally to learn further secrets of the 
atom .. . to find new particles of matter. 


At the heart of Brookhaven’s AGS is a series of powerful 
electro-magnets which bend and focus the circling 
stream of protons. The vital focusing magnets which 
aim the high power proton force at the end of its trip 
are powered by D.C. current from a Sel-Rex silicon rec- 
tifier. The rectifier helps focus the shattering 30 Bev 
force precisely on target with essential reliability. 
Just one of the thousands of important jobs Sel-Rex 
rectifiers are called upon to do in leading plants and 
laboratories, the Brookhaven application is one in which 
exacting standards were demanded—and met, as a mat- 
ter of course! 

And for your special current needs—for reliable, con- 
tinuous conversion of A.C. to D.C.—choose Sel-Rex, 
the industry-proved rectifiers that more than pay for 
themselves in unequalled dependability and mainte- 
nance-free service. 


Send for Free “GUIDE” to Industrial Rectifier Equipment 


THE MEAKER COMPANY 


SUBSIDIARY OF SEL-REX CORPORATION 


Nutley 10, New Jersey 


Factories and Offices Chicago 50, Ill., Los Angeles, Cal. and Nutley 10, N. J. 
Representatives in principal cities. 


For more facts circle 242 on Reader Service card, p 99 


Complete Semi-Conductor Power Conversion Equipment and Systems for any AC to DC Application 
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Has Meant 


Time Slashed: Installation of modern centralized traffic control (C. T. C.) and ex- 
tension of passing sidings on the former Virginian . . . utilization of the best grades of 
both lines . . . elimination of interchanges . . . expansion 
and rearrangement of yards . . . better communications. 
These improvements cut time, speed coal trains over the 


_ road — save as much as 24 hours in transit from mines to 
N&W ocean terminal at Norfolk. 


For upgrading the Virginian into a first-class, high-speed railroad, and for physical 


consolidation of the two properties, the N&W spent more than $7.4 million in the first 
year of the merger. ; 


. New Equipment: N&W has built and placed in service 1,000 85-ton roller bearing 
a coal hopper cars (the first on any American railroad), and has started construction of 


another 1,000. These king size cars mean faster 
loading, hauling, delivery and unloading of bigger 
pay loads. Total cost, about $24 million. 
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Merger 
Coal Industry 


New Port Facilities: To increase efficiency, speed and loading capacity of export 
and coastwise coal at its Norfolk terminal, N&W — 
is building the world’s most modern and fastest- © 
loading coal pier ... new pier will increase 
loading capacity of N&W port facilities to more 
than 2,000 cars per day. 


More Service: The N&W has strengthened its coal traffic department . . . organized 
a new fuel engineering department and increased research . . . opened new district 
coal offices to better serve producers and users... 

stepped up efforts to promote the sale of a greater 

variety of types and blends now available from the 

larger producing territory. 


These are some of the more important benefits of the N&W-Virginian 
merger for the coal industry . . . some of the good reasons why we tell the 


world it pays to use the all-purpose quality coals mined along N&W lines. 


NORFOLK and WESTERN 
RAILWAY 
GENERAL OFFICES ¢ ROANOKE, VA. 


Nation’s 
Going-est 
Railroad 
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Technical briefs ... A world-wide look at 


To find out how to get more information on any of these papers, see box on p 94 


How Russia trains and 
utilizes her engineers: 
EJC report tells the story 


The training, placement and utilization of en- 
gineers and technicians in the Soviet Union 
U.S.S.R. annually graduates about 117,000 engin- 
eers compared to a current 38,000 for the U.S. 
And Soviet plans call for a substantial increase! 

This report was prepared by The Engineers 
Joint Council and authored by experts in each area 
covered. Six sections detail education, planning and 
placement, postgraduate work, motivation, research 
and utilization. 

Generally a Soviet freshman is better prepared 
for an engineering education than his American 
counterpart. There’s a lot of motivation in the 
U.S.S.R.: a strong sense of patriotism, preferential 
compensation and higher standards of living (better 
housing and the possibility of obtaining luxuries 
such as an automobile or a Dacha — summer cot- 
tage). Other factors are social prestige exceeding 
that given Americans of like status and virtual ex- 
emption from military service. 

But utilization of engineers in the U.S.S.R. 
doesn’t measure up to their high degree of speciali- 
zation. Example: a railroad engineer may for a 
time actually drive a locomotive. However, the 
Russians believe that their utilization practices are 
sound, Russian women engineers aren’t used to the 
degree claimed, but nevertheless they remain a vital 
part of the Soviet professional manpower pool. EJC 


Soviet engineering developments 


Pressed wood, a material for mechanical en- 
gineering, P N Khukhryanskiy, U.S.S.R. 
Pressed-wood parts, made from little blocks or thin 
plates of asp, alder, maple and similar woods are 
heated in water vapor, pressed and then dried at 
230 to 266 F. Several examples of end-product use 
show this material’s advantages for rubbing parts 
of instruments and engines. It excels in abrasive 
environments where lubrication is poor (such as 
water), under the effects of acid and at liquid- 
oxygen temperatures, OTS 61-11,143, No. 6; Series 
IV, p 596 


Code of practice for the design of hydraulic 
structures — underground contour of dams 
on non-rocky foundations, U.S.S.R. Ministry 
of Electric Power Stations 

Principles contained in this code apply to both 
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Cooling towers 


normal and complex hydroelectric power stations 
and other hydraulic structures subject to hydro- 
static pressure. Four main parts of the study: 
general provisions, design data, seepage calcula- 
tions, computation of dam’s resistance to piping. 
Related data, formulas and drawings are included 


in the appendixes. OTS 61-21157 ($1.00) 


U.S.S.R. electric power — selected transla- 
tions 
These eight articles include the status and planned 
growth of Soviet electric power. Example: more 
power is now generated each day than during the 
entire year of 1920. And 1961 plans called for 
another 7800 mw. Also during ’61, construction 
started on new plants totaling 15,500 mw. Their 
ultimate goal: complete electrification of the coun- 


try. OTS 61-3115 (75¢) 


Synchronous electromotors (DMK-1 and 
DMK-2) without contacts, V V Apsit and V M 
Kutsevalov, U.S.S.R. 
Motors described in this abstract differ from com- 
mon synchronous types because they lack a re- 
volving exciting winding, collector rings and 
bushings. The two motors covered are rated 10 kw 
at 1000 rpm and 7.5 kw at 1500 rpm. Characteris- 
tics listed include efficiency, starting current and 
moment and weights. A cross section is included in 
the abstract. OTS 61-11,143, No. 6; Series IV, 
p 482 


Engineering developments at the Leningrad 
Metal Plant imeni Stalin 
Turbine manufacturing capabilities at the Leningrad 
Metal Works imeni (named in honor of) Stalin are 
revealed in a recent translation of the original 322-p 
Russian publication. Plant was established in 1857 
to produce copper and brass sheet. But by 1928 it 
had become the leading hydraulic-turbine manu- 
facturer in the U.S.S.R., and has held onto this posi- 
tion. Extensive technical-library facilities exist at 
the plant—currently 120,000 volumes. It subscribes 
to 88 foreign publications which are translated on 
request. OTS 60-51160 ($3.25) 


Cooling tower or cooling pond—an appraisal, 
W R Steur, Sargent & Lundy, Engineers 
While local conditions will dictate the choice be- 
tween cooling towers and cooling ponds in many 
cases, some installations do enjoy freedom to choose 
by evaluation. Factors in such an evaluation process 
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progress in energy-systems engineering 


13 papers for you on: 
COOLING TOWERS 


AUTOMATIC CONTROL 
BURNERS 


include not only local conditions but also differences 
in operating characteristics of these two cooling 
methods. Example: dry-bulb temperature is the 
reference for pond performance while wet-bulb 
temperature is the key in most towers. 

When you're considering cooling towers, re- 
member that there are two general types—induced 
and natural draft. Operating differences between 
them are significant. But for either type, auxiliary 
power will run higher than pond needs since cool- 
ing water must be pumped above the tower base. 
Requirements will be higher yet for an induced- 
draft tower because it has fans to draw extra power. 

On the other hand, cooling ponds cover a lot of 
territory. As a rule of thumb, one to two acres are 
required per mw of generated power. Other pond 
negatives: seepage and “people problems”—rec- 
reational-facility regulation. 

A tabulated sample comparison of differential 
costs is included for several schemes: river, lake, 
mechanical- and natural-draft cooling towers. APC 


Comparing mechanical- and _natural-draft 
cooling towers, 7 H Hamilton, Fluor Products Co, 
Santa Rosa, Calif. 
The precise combination of peak loads and weather 
conditions that exists in Britain and makes hyper- 
bolic cooling towers practical there is missing in 
most of the U.S. The hyperbolics perform best when 
low wet-bulb temperatures combine with high rela- 
tive humidities. Yet the first U.S. hyperbolic tower 
is slated to go on the line in 1962 on a 265-mw unit. 
This tower will cool 120,000-gpm condenser cir- 
culation. It will be 325-ft high by 245-ft dia (an- 
nounced in Power, September 1960, p 68). 
Comparing mechanical- with natural-draft cooling 
towers is a complex process since operation of each 
depends upon a different set of variables. An evalua- 
tion for one locale may be completely invalid at an- 
other site. Since there is little information elsewhere 
available, this paper details method of sizing and 
rating a natural-draft tower. Several evaluations for 
a variety of typical operating conditions compare 
price and performance. REA 


Standards on water-cooling towers, May 1961, 
National Fire Protection Assn 

These new standards cover all cooling-tower types, 
atmospheric and mechanical-draft, and establish 
fire-protection criteria. Since many usual construc- 
tion materials are combustible, fire risk is high even 
in operation. Many cooling-tower fires are caused 
by ignition from outside sources such as incinera- 
tors, stacks or open fires, so putting a good distance 
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between tower and fire source is a primary consid- 
eration when locating your cooling tower. 

Ignition from within must be considered, too. 
Included here are electric sources in induced- or 
forced-draft towers. Hazard is exceptionally high 
during construction, when combustible materials 
are dry and highly flammable. 

Detailed sections cover such topics as location, 
installation of electric equipment and wiring and 
fire-prevention systems. Latter include access, ex- 
posure protection, hydrants and water supply. 

Since good tower maintenance goes a long way 
toward preventing fires, one section covers such 
items as housekeeping, smoking and mechanical 
and structural inspection. NFPA No. 214 


Automatic control 


Automatic programing for optimized power- 
plant designs, F H Westervelt, University of 
Michigan, C D Birget, Commonwealth Associates 
and F C Fisher, Consumers Power Company 
Control, design and analysis problems of the elec- 
tric-utility industry lend themselves to solution by 
the digital computer. While physical principles and 
operating data are readily available and under- 
stood, techniques are not developed to the extent 
the industry would like. To improve this situation, 
the authors’ companies and Michigan U joined 
forces on the 2-year program reported. 

Power-plant-optimization method requires exten- 
sive use of “stepwise-regression program with simple 
learning.” With this powerful tool, the wealth of 
information already available in operating records 
can be studied and reduced to analytical terms. It 
becomes possible to recognize quantitatively when 
a plant component is no longer turning in its best 
mechanical and economic performance. The design 
engineer is able to study more variations and con- 
figurations of plants per dollar invested than ever 
before. APC 


Dynamic representation of a large boiler-tur- 
bine unit, J H Daniels, Philadelphia Electric Co, 
Mark Enns, Westinghouse Electric Co and R D 
Hottenstine, Combustion Engineering Company 
Using the Cromby Station of the Philadelphia Elec- 
tric Company, a mathematical model was developed 
by writing a set of nonlinear lumped-parameter 
equations, These were subsequently linearized and 
transformed for solution. Results reported are the 
first solution of such a model for a large steam- 
electric generating unit. 

Appendixes show development of equations for 
many plant components. ASME 61-SA-69 _ continued 
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THE POWERS REGULATOR COMPANY 
Dept. 1161, Skokie 24, Illinois 


Send me a free copy of Powers Engineer’s Manual For Steam-Water Service 


City: Zone: State 


Specific requirement or pr 


HOW AND WHAT TO INSTALL FOR 
JACKET WATER COOLING CONTROL 


For economy and simplicity — 


Install indicating water mix tem- 
perature regulator so that heat ex- 
changer by-pass is connected to 
bottom port. Connect cool water 
from exchanger to upper port and 
pump suction to common port. Lo- 
cate thermal bulb of regulator in 
warmed water outlet of engine or 
compressor. Use of a separable well 
permits bulb removal without drain- 
ing system. 


Fer remote location 
of temperature regulator — 


Install water mix valves so that heat 
exchanger by-pass is connected to 
upper port, cool water to bottom 
port and pump to common port. 
Locate temperature regulator where 
convenient. Thermal bulb and well 
procedure is same as system above. 
Use of a reverse-acting temperature 
regulator prevents engine overheat- 
ing in event of compressed air fail- 
ure. 


Request Powers Engineer’s Manual, 
Steam-Water Service for full details and 
description of components. Free to any- 
one engaged in steam and water service, 
this manual gives the “how and what” 
for all types of systems and controls. 
You'll find it a practical, easy to follow 
guide for recommending or laying out 
new installations or updating old ones. 


The coupon above is for your conven- 
ience. If you have an individual require- 
ment or problem, send us the specifics. 
We'll advise on how best to handle it. 


THE POWERS REGULATOR COMPANY 


Dept. 1161, Skokie 24, Illinois 


In Canada: The Powers Regulator Co. of Canada Ltd. 


POWERS CONTROL Downsview, Ontario 
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Technical briefs 


Begins on page 92 


To obtain complete text 


Material for these abstracts comes 
from the following sources. Order 
complete paper from source, not 
Power. 

EJC: Engineers Joint Council, 
345 E 47th St, New York 17, N.Y. 
$1.00. 

OTS: Office of Technical Serv- 
ices, U.S. Dept of Commerce, 
Washington 25, D.C. Prices as in- 
dicated. Where papers were ab- 
stracted from Series IV, contact 
OTS for details on “English ab- 
stracts of selected articles from 
Soviet-Bloc and Mainland-China 
technical journals.” These ab- 
stracts are not available individ- 
ually. 

REA: Rural Electric Generat- 
ing Cooperatives Conference. In 
most cases, complete papers are 
available direct from the author 
at no charge. 

APC: American Power Con- 
ference, Illinois Institute of Tech- 
nology, Technology Center, Chi- 
cago 16, Ill. Papers will be pub- 
lished as a book costing $10.00. 

NFPA: National Fire Protec- 
tion Assn, 60 Batterymarch St, 
Boston 10, Mass. 50¢. 

ASME: American Society of 
Mechanical Engineers, 345 E 47th 
St, New York, 17, N.Y. Members, 
50¢; non members, $1.00. 


Burners 


Development of a combination 
liquid- and gas-fuel burner sys- 
tem for thermoelectric genera- 
tors, Larry Selwitz, Westinghouse 
Electric Corporation 
This study involves a 500-w thermo- 
electric generator which, at 5% ef- 
ficiency, requires 10,000-w heat in- 
put. Core heat absorption was 55.5 w 
per sq in. This 5% efficiency is based 
on convective heat transfer alone, but 
recently work has been done on in- 
creasing heat-transfer rate by radia- 
tion and convection. 

Both propane and gasoline fuel 
systems were studied—latter are the 
more complex. Fuel handling and 
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Long grate bars with closely 
fitting overlay joints prevent leak- 
ages. Venturi air openings are 
spaced to provide uniform air 
distribution. 


OF A STOKER 


DETROIT ROTOGRATE HAS PLENTY 
OF INTESTINAL FORTITUDE 


No matter what else it has, no stoker can be a 
complete success without trouble free efficient 
grates. 

The Detroit RotoGrate Stoker has other outstand- 
ing features in abundance but without the superior 
grate design it could never have achieved such 
instant and lasting success. 

The advent of the RotoGrate Stoker established 
a whole new trend in coal firing and stimulated 
many competitors but none has seriously challenged 
the superior performance and long life of the 
RotoGrate. 

Our grates are high resistance metering type with 
venturi air openings spaced to provide uniform air 
distribution. Long grate bars have close fitting 
overlay joints to prevent leakages that cause blow 
holes and burnouts. 

Sturdy construction and use of special alloy iron 
makes these grates long lasting under the most 
exacting service. 


Even distribution of air is 
assured by metering type 
air openings. 
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Guide chains riding over toothed sprockets assure 
positive grate bar alignment. A unique method of 
attachment avoids chain wear and stretching, while 
the catenary take up of slack prevents jamming. 

Forward travel continuously discharges ash. Auto- 
matic combustion control varies the speed of travel 
in step with fuel feed rate to maintain uniform fuel 
bed while following fluctuations in load. 

Burns all grades of bituminous and lignite coals, 
also many kinds of refuse and by-product wastes. 

The RotoGrate for boilers to 400,000 pounds 
steam per hour capacity; other Detroit Stokers for 
capacities from 3,000 pounds steam per hour. 


DETROIT STOKERS 
COST LESS 


Cost equals initial investment plus upkeep plus 
production losses due to equipment outage. The 
total is less with Detroit. 


DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 
MAIN OFFICE AND WORKS * MONROE, MICHIGAN 
District Offices or Representatives in Principal Cities 
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Handle Your Fluids 


The Detroit Edison Co. uses 
this space-saving, 2-stage 
FloWay vertical pump for 
sump pumping in a man- 
hole shaft. Discharge, 150 
gpm at 90° tdh with 5 hp, 
3600 rpm motor. 


as these leaders do... 


U. S. Steel - Union Carbide + Detroit Edison +» Chas. Pfizer 
General Electric - Pan American + Premier Oil 
Colorado Springs ...and many others 


Job Tailored Pumps 


FloWay vertical and submersible pumps today handle just about every- 
thing fluid, from water for cities and cooling towers, to highly corrosive and 
volatile chemicals. Wide selection of components — heads, column assem- 
blies, packing boxes, suction cases, impellers— enables us to “custom make” 
pumps suited to your problem...at competitive prices. Cast iron, bronze, 
stainless steel, special alloys, etc. are used, as required. 


Submersibles and Verticals 


Submersibles from 100 to 4000 gpm, 0-1000 psi, 1750 and 3600 rpm, for 
wells 8” and larger. Verticals from 15 to 5000 gpm, 0-1000 psi, 800-3600 
rpm. Both types comply with AWWA and Hydraulic Institute specifications 
and are approved by Corps of Engineers for aircraft fueling. 


Bring Your Pump Problems to Us 


In the field and in the factory your problems get personal attention from 


i our closely-knit staff. Thirty years’ designing and manufacturing experi- 
; ence —completely modern facilities. Literature and estimates without obli- 
gation. Wire or write us today for name of nearest representative. Fiese & 
Firstenberger Mfg., Inc., P.O. Box 164, 2494 Railroad Ave., Fresno, Calif. 


Technical briefs 


Begins on page 92 


burner configurations are discussed, 
a glossary of thermoelectric-genera- 


tion terms included. ASME 61-SA-56 


Application of burner safety- 
supervise controls to existing 
gas-fired central-station boilers, 
C J Henne, City Public Service Board, 
San Antonio, Texas 

Application of burner supervisory 
controls to existing gas-fired furnaces 
has gained recently for several rea- 
sons—among them, increased num- 
ber of furnace explosions. And as 
units are relegated to peaking service, 
daily startup and shutdown increase 
this risk. 

Effectiveness of controls is based 
on three needs: (1) positive, safe 
operating procedure; (2) positive 
and speedy corrective measures in 
case of malfunction (3) high reliabil- 
ity. 
Both local and remote system con- 
trol stations are needed for maximum 
flexibility and safety. Control features 
include supervised startup and shut- 
down, indication requirements, pow- 
er requirements, control components 


and detectors. ASME 61-SA-54 


“Now for the condensate lines I had 
in mind a lavender striped with gold 
-—they’re both big colors this year. 
The feedwater lines I thought would 
look good in flamingo with the flanges 
canary yellow. The high pre... .” 
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Behr-Manning cuts operating and maintenance costs to new low 
with industry’s largest, high-temperature hot water system 


No repairs to this original dust hopper 
after 31/4 years! 


These original burner cones still ready 
to go after 31/2 years service! 


BURNER CONES, SIDEWALLS, 
ARCH, BAFFLES, ASH & DUST 
HOPPERS LINED WITH PLIBRICO 
REFRACTORIES. 


System designed by Behr-Manning Co., J. O. Ross, consultant 


Only $133.82 refractory repair costs in 3*/2 years 
...-with Plibrico Monolithic “Zoned” linings! 


A, ANF EDITORIAL REPRINT 


1823 North Kingsbury Street, Chicago 14, Illinois 


Manning engineers 
INCINERATORS 


caamassine ft Canadian Plant: New Toronto, Ontario details about 
CONSTRUCTION Be 


i largest, h-t, 
Sales and Service Throughout the World hot water system. 
Plibrico Catalogs 
‘ 68 & 71 cover 
1266 | refractories used. 


POWER * NOVEMBER 1961 For more facts circle 247 on Reader Service card, p 99 


e 
: 
i 
‘ 
= 
Nee 
4 
; 


WIZARD | 
PRESSURE CONTROLLER 


The original Wizard | 
Pressure Controller is still 
available for those applica- 
tions not requiring volume 
relay or reset features. The 
simplicity of a self-operated 
regulator and the accuracy 
of a pilot or relay operated 
regulator are found in the 
Series 4100U. This is, un- 
questionably, the reason for 
the continued popularity of 
the Wizard | series. 


WIZARD II 
Pressure Controller 


@ Faster response to pressure changes provided by 
volume relaye® Pin-point control made possible by reset 
feature, adjustable from .005 to 1 minute per repeate» 
Wide pressure ranges handled by brass, steel or stainless 
steel Bourdon tubes for 30 to 15,000 psi, Bellows assem- 
blies for pressures below 30 psi and vacuum # Easily 
reversed from direct to reverse action without additional 
parts @® Universal mounting on a wall, panel, or on yoke 
of control valve#® Compact construction consists of two 
sub-assemblies encased in weatherproof die cast aluminum 
housing, either can be removed without disturbing case 
mounting. Write for bulletin No. D-4150B or D-4100 on 
Wizard I. Fisher Governor Company, Marshalltown, Iowa. 


Plants in Woodstock, Ont., Rochester, England. Butterfly Valve 
Division: Continental Equipment Co., Coraopolis, Pa. 


If it flows through pipe anywhere in the world 
...chances are it’s controlled by....... 
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Your service center for FREE data 


Either of the no-postage Reader Service cards below and p 99B 
will bring you information on any new equipment listed or 
product advertised, plus new literature for your files 


@ Study new equipment described in this issue starting on F114. 
Circle numbers on card corresponding to items listed 


e@ Check new literature available this month beginning on p 99A. 
To get your personal copies use the card below 


e@ Read advertisements and note number listed under each ad. 
Circle ad numbers on card for complete details 


@ Print your name and company on front of card 


Nov 1961 issue Circle numbers below for FREE data Card void after Feb 1, 1962 


PLANT EQUIPMENT in the news this month, starting on p 114 
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SEARCHLIGHT SECTION for used and rebuilt equipment, starting on p 200 
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New free literature 


General equipment 
and key materials 


for 
101 


102 


103 


104 


systems engineering 


“How to choose shielding gas” is 
title of 8-p reprint. Gases for 
metal welding—consumable- or 
nonconsumable-electrode process 
—are described. Air Reduction 
Sales Company 


e@ Instrumentation 


Thermowells for test instruments 
are topic of 6-p folaer TT-302. 
Dimensional info and materials 
listing for each type are included. 
Trinity Equipment Corp 


Multipoint gages indicate draft, 
pressure, differential and temper- 
ature. Installation and mounting 
dimensions are diagramed in 4-p 
circular $822.11 from Republic 
Flow Meters Company 


Recorders—direct and servo oper- 
ated, switchboard and portable— 


106 


107 


109 


are subject of 12-p bulletin GEA- 
6933A. Units are available at \%, 
3/10, 1, 2 and 3% accuracy. Gen- 
eral Electric Company 


Differential pressure gage indi- 
cates up to 60 psid in systems to 
3000 psi. Data sheet E10 is offered 
by Pall Corp 


Time meters are detailed in 4-p 
publication GEZ-3354 available 
from General Electric Company 


Pressure transmitters, differen- 
tial, pneumatic and electric, are 
featured in spec sheets G21-4, 
P21-4 and E21-4 respectively. 
Bailey Meter Company 


Data systems are for alarm scan- 
ning and digital recording of any 
type or combination of analog 
values. 8-p folder is available 
from Monitor Systems, Inc 


Digital process controllers can be 
used to count, measure, indicate 
and control. Range: 0 to 180,000 
counts per min. Data sheet 201-A 


110 


111 


112 


gives details. Digital process con- 
trollers and totalizers are topics 
of data sheet 202-A. The Louis 
Allis Co 


Solids flowmeter measures granu- 
lar materials — coal, ore and 
crushed rock—in vertical ducts, 
spouts or pipes. Spec sheet M22-6 
is from Bailey Meter Company 


Pneumatic temperature transmit- 
ter installation and application is 
illustrated in 12-p catalog 13-17C. 
Unit compensates automatically 
for ambient -temperature and 
pressure changes. The Foxboro 
Company 


Pressure in and 65-in. 
dial sizes are designed to main- 
tain accuracy under overload 
pressure, shock and high vibra- 
tion. 4-p literature 280 is offered 
by American-Standard Controls 
Div 


Panel instruments come in dc, ac 
and moving-iron rectifier 
types. 6-p bulletin 01-111 gives 
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Circle key numbers, 


page 99, for your copies 


114 


ordering info—dimensions, power 
consumption and accuracies. Day- 
strom, Inc, Weston Instruments 
Div 


Strip-scale indicating receiver 
can be used singly or gang-as- 
sembled for horizontal or vertical 
mounting. Data sheet A113.1.3-10 
gives features. The Bristol Co 


Pressure testers, dead-weight and 
comparator types, are rated to 
13,000 psi. Units come in two 
classes: for use with distilled 
water and for oil testing. 4-p bul- 
letin is available from Mansfield 
& Green Inc 


Closed-circuit TV is used for sur- 
veillance. 10-p brochure features 
camera small enough to fit in a 
3-in. pipe. Electronics Div, Fair- 
banks, Morse & Co 


Maintenance 


hi specifications 
in 16-p bulletin 24- 
1. Optional accessories convert 
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122 


Electric systems 


Steam, hot-water systems 


electronic unit to portable bal- 
ancer. Stewart-Warner Corp, In- 
dustrial Balancer Dept 


Industrial vacuum 29-p handbook 
presents 79 cost-cutting ideas to 
reduce cleaning costs. Breuer 
Electric Mfg Company 


Electronic leak detectors are 
portable. They’re halogen-sensi- 
tive to locate pressure and vac- 
uum leaks as small as 1/100 cu in. 
per day. 8-p bulletin GEA-6817A 
is from General Electric Company 


Pr ive tape selection 
is ‘topic of 4-p bulletin DB-56A. 
Construction and troubleshooting 
are chapters. Johns-Manville, 
Dutch Brand Div 


How to detect and correct torque- 
output loss in older impact tools 
is covered in 4-p publication. 
Skidmore-Wilhelm Manufactur- 
ing Company 


Steam-detergent cleaning meth- 
ods and materials are presented 


PLANT EQUIPMENT in the news this month, starting on p 114 
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Air-conditioning systems 


123 


124 


in 4 pp. Oakite Products, Inc 


Alr-powered equipment for ma- 
terials-dispensing applications is 
subject of 32-p catalog 42. Equip- 
ment shown: pumping sysiems to 
dispense paint, caulking com- 
pounds and sealers and similar 
fluid or semifiuld materials. Lin- 
coln Engineering Company 


© Piping, valves, fittings 
and specialties 


Pipe to solve special pressure and 
corrosion problems is centrifugal- 
ly cast, glass-fiber reinforced. 
Three bulletins give details: one 
gives physical properties, ap- 
plications. Second shows pipe in 
structural use and third includes 
technical and spec data in its 16 
pp. Fibercast Company 


Pipe insulation combines metal 
jacketing and high-temperature 
calcium silicate. 8-p brochure IN- 
217A gives pipeline coding meth- 
ods as well. Johns-Manville 
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NEW FREE LITERATURE coatinued 


Gate valves are designed to with- 
stand corrosive actions too severe 
for lighter valves. Two types are 
described in 4-p circular 661: 
bronze mounted with fron body 
and all-iron. Lunkenheimer Co 


126 131 


132 


Ball walves with removable cart- 
ridge containing seats, ball and 
stem are introduced in 8-p bro- 
chure ADB-1001-561. Crane Co 


127 


133 


Solenoid valves, 2, 3 and 4 way, 
are topic of condensed supple- 
ment. Catalog sheets on new 
units bring booklet up to date. 
Automatic Switch Company 


134 


Control walves—pneumatic dila- 
phragm and piston actuators, 
valve-body assemblies — are sub- 
ject of 64-p manual E600. Pres- 
sure-drop tables are given. Fish- 
er Governor Company 


129 


135 


136 


Surge-arrester valve anticipates 
surge to protect system. Pilot 
controls open the main valve 
automatically on abnormal pres- 
sures or power failure. 16-p 
catalog W-16 is offered by Gold- 
en-Anderson Valve Specialty 
Company 


130 
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Control valve, diaphragm actu- 
ated, is covered in spec sheet SRM 
709.22. Republic Flow Meters Co 


Solenoid walve spec sheet 710-Q 
covers seven models in %- to 2- 
in. sizes. J D Gould Company 


Drain or sampling walve is built 
to meet high temperatures or for 
corrosive service. Data sheet 400 
gives details. Jerguson Gage & 
Valve Co 


Stainless-steel ball valve for cor- 
rosive fluid and gas service is 
described in catalog sheet 612. 
Lunkenheimer Co 


Ball valve 4-p brochure helps you 
select correct size, combination of 
metals, seals, seats and pipe ends. 
Worcester Valve Company, Inc 


Flow nozsle handles high pres- 
sures, temperatures and thermal 
stresses found in steam-generat- 
ing plants. Spec sheet 184.201-1 is 
from B-I-F Industries, Div of 
New York Air Brake Company 


137 Tube fitting has identical ends so 


you can’t put it in backwards. 
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Made in stainless steel and in 
brass, it’s featured in 20-p cata- 
log 4323. Parker Fittings & Hose 
Div, Parker-Hannifin Corp 


Ductile-iron pipe fittings are topic 
of 12-p booklet. Ratings: screwed 
fittings, from 3800 to 2000 psi; 
pipe-lock couplings, 400 and 800 
psi; flanges and flanged fittings, 
150- and 300-psi class. The Kuhns 
Bros Co 


e Materials 


Silicone fluids used as hydraulic 
and damping fluids, dielectrics 
and lubricants, castings and anti- 
foam agents are subject of 20-p 
publication S-9. Viscosity vs 
temperature and fluid-blending 
charts are found. General Electric 
Company 


Silicone rubber uses—and abuses 
—are topics of 60-p book. With 
charts and illustrations, it serves 
as reference book for the design- 
er. Specifications help determine 
which type for you. One chapter 
defines commonly used words. 
Mechanical Rubber Products Co 
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Qualified by both training and experience to 
specify for their clients boiler equipment which meets 
the requirements of the installation and complements 
the consultant's selection by its record of perform- 
ance, Consulting Engineers are responsible for more 
than half of the Superior Packaged Boilers installed. 


This interesting fact was revealed in a recent 
market-analyzing survey of Superior Sales Engineers 
when they were asked who was responsible for the 
purchase of the boilers they had sold in the past year. 


There is a reason for this in basic principles of en- 
gineering design which make Superior Boilers pay 
dividends in long-lived satisfaction to their owners. 


Skilled in evaluating boiler equipment feature by 
feature, Consulting Engineers appreciate Superior’s 
conservative capacity ratings based upon a full 5 sq. 
ft. of heating surface per unit of Hp. They realize that 
Superior’s 4-pass design . . . their induced draft... 
their dependable rotary burner for firing gas or oil 


Fire-Tube and Water-Tube PACKAGED BOILERS 


for STEAM of HOT WATER 


SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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over 


UPERIOR 


PACKAGED BOILERS 


. .. and their dimensional compactness . . . are fea- 
tures which result in installation and operating 
economies for the owner, as well as favorable recog- 
nition for the consultant. 


And last, but not least, Consulting Engineers appre- 
ciate the importance of unit responsibility . . . that 
Superior Packaged Boilers are shipped complete, 
after factory fire testing, and are backed by the undi- 
vided responsibility of their maker. 


Superior Packaged Boilers are engineered and pro- 
duced by a manufacturer who is dedicated to pack- 
aged boilers exclusively...a firm which is as proud 
of its product’s reputation for performance as is the 
Consulting Engineer of his professional standing. 


These are all good reasons why YOU should choose 
a Superior Packaged Boiler for YOUR installation. 


Fire tube boilers for steam or hot water are supplied 
in sizes to 600 Bhp. Water-tube boilers up to 72,000 
lbs./hr. For complete details, write for Catalog S-11. 
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 unpressurized liquid 


SAVE BIG! Now, with Monsanto Thermal Fluids, you can 
install a process heating system that will generate up to 20 
million BTU per hour and deliver the heat as an unpressurized 
liquid to multiple use points! Needs no vapor traps, gas blan- 
kets, pressure piping, vaporizers, condensers, or other fancy 
“gadgets.” Needs no costly, space-filling safety devices. No 
water conditioning; no pressure danger; no fire danger — you 
do not need a licensed engineer to operate a Thermal Fluid system! 


SPEED OUTPUT! With heat delivered via a liquid Thermal 
Fluid, you cut maintenance to the bone (no corrosion, no foul- 
ing of tubes, pipes, pumps, or coils); heat evenly (no hot spots); 
control temperature on-the-button (to within 2° F.). Result: 
better quality resins, foods, pharmaceuticals, dyes, hydrocar- 
bons, chemicals—plus increased production (in some cases up 
to 50% more)! 


‘SAFETY, TOO! You can forget worrying about fire and ex- 
plosion! Monsanto Thermal Fluids won’t support combustion. 
Can’t even be ignited by the direct flame of a blowtorch! 


This recent report tells the safety story: 


““My operator fired the gas heater but failed to start the circulation pump. 
The coil overheated and ruptured. The Monsanto fluid poured into the firebox. 
There was a lot of smoke, of course, but no external fire. And as soon as the 
heater was cut off, the smoking stopped immediately!” 


Mail This Handy Coupon Today for Design Engineering Data 


MONSANTO CHEMICAL COMPANY 
. Organic Chemicals Division 

Dept. 4468-HH, St. Lovis 66, Mo. 

Please send me: ( ) Technical Bulletin 1248 on 


Monsanto Thermal Fluids; and (_) list of heating 
system designers and heater manufacturers. 
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Beryllium structural bolting his- 
tory is found in 16-p booklet 2719. 
Company’s research and develop- 
ment program is traced to fabri- 
cation of a headed and threaded 
fastener. Standard Pressed Steel 
Co 


Prime movers 


Power and expansion engines, 
engine- and motor-driven com- 
pressors are some of equipment 
pictured in 14-p catalog. Com- 
pany’s services are listed. The 
Cooper-Bessemer Corp 


“Problems in the design of steam 
turbine plant” is title of 108-p 
comprehensive book. Chapters 
deal with strength and vibration 
problems in construction, ability 
of steam power stations with re- 
heat to deal with heavy load 
peaks, computation of heat cycle 
using digital computers. All- 
gemeine Elektricitats - Gesell- 
schaft 


@ Heat exchangers 


Finned heat-transfer tube is de- 
tailed in 8-p brochure. In most 
cases tube can be substituted di- 
rectly for regular tube in exist- 
ing heat-transfer units. Scovill 
Manufacturing Company, Mill 
Products Div 


Stainless-steel condenser tubing 
applications, history and per- 
formance data are found in 12-p 
booklet. Allegheny Ludlum Steel 
Corp 


Heat exchangers for controlled 
steam heating of water are sub- 
ject of 30-p catalog AX60. There’s 
a combination index and rating 
chart to aid sizing. A typical 
hookup is diagramed. The Al- 
strom Corp 


Removable - bundle heat - ex- 
changer construction is illus- 
trated in 6-p folder 0-1162. One 
feature: double O-ring seal pro- 
tection on units with 6- to 16-in. 
shell dia. Basco, Inc 


Steam coils are topic of catalog 
305. Some features: staggered- 
tube design, copper tube headers 
and rippled-corrugated fins. Mc- 
Quay, Inc 


Coil is subject of bulletin 404-2 
which contains capacity, air and 
refrigerant pressure-drop info. 
McQuay, Inc 


Compact exchanger’s sizes, di- 
mensions and weights are listed 
for 1-, 2- and 4-pass units in 4-p 
circular F-1161. Basco, Inc 


Heat-transfer surface 24-p bro- 
chure 356 contains charts and 
tabulations: refrigerant and sat- 
urated-steam properties, deter- 
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Eagle-Picher’s “‘precision-finish” is one of 
the most important insulation develop- 


Highly efficient, all-purpose block that is 


Great structural strength! Meets rigid de- 
: . This Mineral Wool Insulation conforms to COMMERCIAL STANDARD CS-117-49 as issued 
mands for long-lasting block able to with- by U.S. DEPARTMENT of COMMERCE. 


stand wide temperature range up to 1900 F. 
Eagle-Picher produces a complete line of industrial insulations 


Lightweight, easily installed! Easily cut to for all temperatures from below Zero to over 2000 F. EAGLE 
fit irregular areas—no special tools needed. 


Requires only minimum reinforcing. EAGLE-PICHER Manufacturer’s Manufacturer 


Effectively resists steam and other mois- F 

Bo ; The Eagle-Picher Compan 
ture! Does not disintegrate or lose thermal Since 1843 Dept. ne a4 sa 
efficiency under heavy duty service. Cincinnati 1, Ohio 
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—for every engineer 


Here are four bulletins that can make a basic contribution to the 
things every operating man seeks...more efficient operation... 


automatic operation...safer operation. 


Read the brief descriptions of these booklets. Use the coupon 


to request any or all of them. 


MSDONNELL & MILLER, Inc. 
3506 N. Spaulding Ave., Chicago 18, lil. 


Doing Ono Hing THEM— 


Send me a copy of bulletin(s) checked: 


Steam Booklet, L-711 

([] Hot Water Companion Booklet, P-30-C 
[] Flow Switch Bulletin, FS1 

(J Special Application Booklet, ERS-A 


Company. 


Free literature 


Begins on page 99A 


Basic Safety Control 


— Companion piece 


ite. Corre , 
book opposite trol problems in 


Special] 
4pplications 


Y defineg 


COUPON 
BRINGS 


Address 


City, Zone, State 


Mail to: MSDonnell & Miller, Inc., 3506 N. Spaulding Ave., Chicago 18, lil. 
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mining heating surface, U values, 
pipe-coil equivalent areas. Dean 
Products, Inc 


' Heat-transfer 12-p design manual 
HDM-761 gives graphical solu- 
tions to heat-transfer problems 
in Btu per sq ft per hr and watts 
per sq ft vs temperature differ- 
ence. Electrofilm, Inc 


e Lubrication 


153 Lube oil works in extremely wet 
conditions; ten viscosity grades 

are described in spec sheet 17. 
Industrial Products Dept, Sun Oil 
Company 


154 “Industrial lubricants” is title of 
16-p brochure. Outlines how to 
streamline your lube program 
and cut costs. The Pure Oil Com- 
pany 


155 Lubrication systems—direct, sin- 
gle and dual line, oil circulating 

and constant pressure—are de- 
tailed in 36-p booklet from Re- 
search Appliance Company 


Grease lubricant has high molyb- 
denum-disulfide concentration — 
for extreme-pressure applica- 
tions. Data sheet 131 is from the 
Alpha-Molykote Corp 


156 


1 57 Bottle oilers for plain bearing 
lubrication, oil-level controls and 
oil cups are covered in 4-p cir- 
cular 580. Lunkenheimer Co 


Air-conditioning systems 


158 Involute cycle dust-collector op- 
eration is outlined in 4-p folder 
180. John Wood Company, Air 
Pollution Control Div 


159 Electrostatic precipitators elim- 
inate oil mist and smoke generat- 
ed by grinding and machining op- 
erations—see 4-p bulletin 240 
from John Wood Company, Air 
Pollution Control Div 


16 Electronic air cleaners with 
pushbutton control are described 
in 6-p publication 1435. Westing- 
house Electric Corp 


e Air-conditioning equipment 


161 Compressors, condensers, coils 
and an air-handling unit are de- 
tailed in: 58-p application manual 
789, catalog 790, selection guide 
6001A and bulletin 6011C. Dun- 
ham-Bush, Inc 


e Heating 


1 62 Infrared radiant heat is explained 
in 4-p circular. Out- and indoor 
applications are pictured. Fos- 
toria Corp 


1 63 Space heaters, oil and gas fired, 


steam thawers and a portable 
hot-water heater are covered in 
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Consulting Engineers: Ebasco Services Incorporated 


FEEDWATER HEATERS WITH YUBA’S EXCLUSIVE MULTILOK CLOSURE are capable in basic design of operating 
at the extreme pressures and temperatures required more and more 
by the power industry. 

The Multilok Closure, a Yuba exclusive, is one of the important 
reasons why these units operate so efficiently and safely in the 
4,000 PSI, 1,000° F range. And Yuba is prepared to produce units 
to handle even higher pressures and temperatures when needed. 
A pioneer in all-welded design, Yuba offers both all-welded and 
bolted construction — a complete and versatile line of feedwater 
heaters tor high and low ranges, for every type of job. When space 
is a critical factor, as many as three low pressure stages can be 
combined in a single shell for a highly compact unit. 

Other Yuba products for steam power You'll want to discuss both design requirements and costs with 

plants Yuba heat transfer engineers during plant planning stages. The 

steel scope of Yuba designs will offer the best solution to your partic- 
scores of other items. ular problem. 


specialists in power plant equipment 
YUBA HEAT TRANSFER CORPORATION 


Tulsa, Oklahoma - 
Plants in Tulsa and Honesdale, Pa. 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Principal Cities 
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FORCED DRAFT— REGISTER TYPE 
PACKAGED COMBUSTION SYSTEM 


FULLY AUTOMATIC OR SEMI-AUTOMATIC . . . manufactured in a 
wide variety of sizes and models, arranged for firing steam boilers 
and high temperature hot water generators. Maximum burner output 
135 million BTU per hour. Combustion efficiency 100%, no carbon 
residue... 5% to 10% excess air operation. 

“SAV-PAC”’ is built for trouble-free performance using all grades 
of fuel oils, gaseous fuels or combinations of both. Self-contained 
unit includes hinged register type burner for simplified maintenance 
and auxiliary boiler entry. Available with axial flow or centrifugal 
forced draft fans (electric motor or steam turbine driven) of 
standard recognized manufacture. Piping and wiring enclosed in 
separate integrally mounted cabinets; combustion controls, either 
metering or positioning type, with pneumatic or electric operation. 


ALSO AVAILABLE WITH TODD “ROTO-PAC” FULLY AUTOMATIC 
FORCED DRAFT ROTARY BURNER SYSTEM. 


WRITE FOR COMPLETE DETAILS AND SPECIFICATIONS 


TODD PRODUCTS 


A DIVISION OF TODD SHIPYARDS CORPORATION 
Sales and Engineering: Columbia and Halleck Sts., Brooklyn 31, N. Y. 


Manufacturing: Green’s Bayou, Houston, Texas 
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Free literature 


Begins on page 99A 


bulletin WE-1. Aeroil Products 


Company, Inc 


Electric systems 


e@ Generation and transformation 


1 64 Power-supply center 4-p catalog 
> 2469 contains weights, dimen- 
sions, accessory list and prices. 
Applications range from 750 to 
2500 kva, 15 kv and below. Penn- 
sylvania Transformer Div, Mc- 
Graw-Edison Company 


165 Electric set’s features are high- 

lighted in 6-p publication BU- 
752. Specifications of 20- to 35-kw 
units are given. Allis-Chalmers 
Manufacturing Company 


166 Dry type transformer buying info 
is given in 8-p booklet. Atlantic 
Transformer Company 


167 Condenser bushings are inter- 
changeable between transformers 
and circuit breakers. 10-p book- 
let MB-1928 on 23- to 196/230-kv 
bushings is from Westinghouse 

Electric Corp 


@ Distribution and protection 


168 Silicone rubber for wire and cable 

insulation is topic of 8-p booklet 
S-4 offered by General Electric 
Company 


169 Flexible conduit info for specify- 
ing — diameters, weights — is 
found in 4-p folder S-544. Ana- 
conda Metal Hose Div, Anaconda 
American Brass Co 


170 Plastic conduit and fittings—un- 
derground and PVC for electric 
wires and cables—are topic of 
two bulletins. Specifications in- 
clude installation info. Consoli- 
dated Pipe Company 


171 Electric conduit: subject of 8-p 
catalog. How it maintains resist- 
ance to shock, water, acids, al- 
kalies, corrosion and electrolytic 
action is explained. Bermico Div, 
Brown Company 


172 300-v 10-amp relays are designed 
to cut control-panel space re- 
quirements by eliminating wiring 
trough. 12-p brochure GEA-7329 
tells how to order. General Elec- 
tric Company 


173 H-v power-fuse selection and ap- * 
plication is dealt with in 16-p 
guide 36-660. Refill, drop-out and 
current-limiting fuses are de- 
scribed. Westinghouse Electric 
Corp 


174 Oil circuit breakers for 14.4- and 
23-kv service are detailed in 8-p 
bulletin 71B9705. Units’ features: 
cross-blast interrupters, solenoid 
or stored-energy operator. Allis- 
Chalmers Manufacturing Com- 
pany 

continued 
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Compact Packaged Air Preheater 
being unloaded for installation 
on new 100,000 lb/hr boiler at 
Hoffmann-La Roche’s Nutley, N. J. 
headquarters. In operation, it 

will increase the temperature of 
the combustion air 375°F —thereby 
increasing boiler efficiency by 
approximately 8%. 


3 
A. 


PACKAGED AIR PREHEATER 
WILL RECOVER 330°F FROM NEW BOILER 
FOR HOFFMANN-LA ROCHE INCORPORATED 


. Hoffmann-La Roche, one of the leading producers of pharmaceuticals, vitamins 
and aromatic chemicals, specified a Ljungstrom Packaged Air Preheater for their 
new boiler for three reasons: 1) This compact, preassembled unit is ready to run 
as soon as it’s connected to the power line and ducts—no extra installation or 
erection costs; 2) The unit occupies only about 450 cubic feet of space but will cut 
boiler exhaust temperatures from 680°F to 330°F—for 

about 8% saving in fuel; 3) Savings in fuel alone—roughly 


for the unit in two short years! THE AIR PREHEATER 


Packaged Ljungstroms are available in sizes for use on 
boilers in the 25,000 to 250,000 lb/hr range—can give you 
these same fuel saving advantages. For full information, CORPORATION 
write today for our 14-page Packaged Air Preheater booklet. 60 East 42nd Street, New York 17,N.¥Y. 
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Now you can take the sting out of cooling-water contaminants, solve 
treatment problems with chlorinators and pumps by Wallace & Tiernan. 


For biological control there's intermittent desliming. 


W&T chlorination kills slime and spores, never lets growth affect heat- 
exchange capacity. Job-proportioned V-notch Chlorinators feed up to 
8,000 Ibs. of chlorine per day. Treatment is efficient and economical. You 
get reliable control. Heat-exchange surfaces stay slime-free. 


For pH and corrosion control there's chemical feeding. 


The Wallace & Tiernan Series 100 Pump feeds chromates or acids at 
rates of up to 50 gph or boiler-treatment chemicals against pressures up 
to 1200 psi. The pump’s unitized construction means lifelong accuracy, 
reduced maintenance. Choose one or two liquid ends, with individual 
stroke adjustment, to double capacity or feed two chemicals simultaneously. 
Where high pressures are not a problem, W&T Diaphragm Pumps also 
give reliable feeding of 1 to 500 gpd. Heat-exchange surfaces stay 
corrosion-free. 


With Wallace & Tiernan Chlorinators and Pumps you keep condenser 
tubes clean and sound, assure heat-exchange efficiency. 


For more information, write Dept. S-149.76. 


WALLACE & TIERNAN INC. 
‘MAIN STREET, BELLEVILLE 9, NEW JERSEY 


Free literature 
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186 


18 


Electric-insulation tubing and 
sleeving in A to H classes are 
subject of 12-p bulletin. Tempera- 
ture ranges, chemical resistance 
and strength are charted. Irving- 
ton Div, Minnesota Mining and 
Manufacturing Co 


Outdoor disconnecting switches, 
7.2 to 345 kv, are illustrated in 
20-p catalog 36-250. Types: single 
and double throw, single and 
multipole with manual or electric 
operating mechanisms. Westing- 
house Electric Corp 


L-v power capacitor 4-p booklet 
GEA-7198 gives system case 
studies. Models are rated from 
2% to 25 kvar at 230, 460 and 575 
v. General Electric Company 


Dielectric compound in _ ribbon 
and bulk form is available for in- 
sulation and sealing. Bulletin EL- 
65A contains properties table. 
Johns-Manville 


Stationary housed switch and 
fuse equipment rated 2.4 to 15 kv 
is topic of 4-p folder GEA-7186. 
General Electric Company 


Post insulator bulletin TIA-184 
gives info on the stacking station 
insulators rated from 550 to 1470 
kv in its 4 pp. General Electric 
Company 


Transfer switches, contactors 
and timers are summarized in 4-p 
circular A-17. Zenith Electric 
Company 


Portable load boxes in 0.1- to 5- 
kva ratings, test units for circuit 
breakers rated 1 to 22.5 kva and 
insulation-resistance testers are 
subjects of three bulletins: 8-p 
SB-LB-1, 16-p SB-CB-1 and 4-p 
SB-IRT-1. Multi-Amp Div, Multi- 
Amp Electronic Corp 


Transfer switches, 1200, 1600 and 
2000 amp, are featured in data 
sheet 906-105. Automatic Switch 
Co 


Ae and de voltmeters and am- 
meters are portable, but they 
convert to panel or switchboard 
mounting without adapters. Spec 
sheet 06-209 is from Daystrom, 
Inc, Weston Instruments Div 


Molded-case breaker 4-p folder 
5000-1B illustrates new frame de- . 
signations available. I-T-E Cir- 
cuit Breaker Company 


Application 


Encapsulation for motor-winding 
protection is topic of 8-p bro- 
chure F-2034. Results of tests 
show chemical-fume, heat, cold 
and electric-surge protection. U.S. 
Electrical Motors Inc 


Fluorescent luminaires 10-p pub- 
lication B-8235 points out style 
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189 


190 


combinations offered by maker. 
Westinghouse Electric Corp 


Wound-rotor motors range in 
size from 1 to 30 hp. 4-p bulletin 
104 is available from Louis Allis 
Co 


Ac integral-hp motors drive com- 
préssors, pumps, air conditioners 
and refrigerators. 6-p bulletin L- 
331 gives details. Kingston-Con- 
ley, Inc 


Radiant-lamp 16-p catalog pin- 
points indoor and outdoor appli- 
cations. 116 types of hard-glass 
incandescent and mercury-reflec- 
tor lamps are featured. Radiant 
Lamp Corp 


Steam and hot- 
water systems 


19 


192 


193 


194 


195 


Hot-water heating equipment 
16-p catalog 1551B introduces 
ASME expansion tank, steam and 
water converters. Performance 
curves, pressure-drop tables and 
installation diagrams are found 
in revised booklet from Dunham- 
Bush, Inc 


Steam superheater is separately 
fired, completely packaged and 
rated 1-million Btu per hr. Spec 
sheet 4038 is from Vapor Heating 
Corp 


Steam trap has floating disk. 4-p 
folder 900A explains unit’s opera- 
tion via diagrams. The Clark 
Manufacturing Co 


“Steam or hot water for power 
heat or process” is title of 18-p 
booklet AA-2-7-60-10M on mak- 
er’s steam generator. Cutaways, 
flowmeter chart and unit’s rat- 
ings at full load are included. 
Ames Iron Works Inc 


@ Heaters and burners 


Fuel-oil heaters are used on suc- 
tion side of pump to heat viscous 
fluids. 8-p bulletin 200 describes 
two types—one installs with open 
end extending into tank, other 
mounts outside tank in the pipe- 
line. Brown Fintube Company 


Fuel-burning systems fire full 
range automatically with 5-to-1 
turndown. Bulletin 1270 is offered 
by Orr & Sembower, Inc 


@ Materials handling 


Conditioners—500 Ib to 150 ton 
capacity for bulk dry-material 
handling and 500 to 5000 lb per hr 
capacity for applying liquids to 
solids—are detailed in bulletins 
5002-2 and 5002-3. Johnson-March 
Corp 
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FEATURES 


The Wallace & Tiernan Series 100 Metering Pump 
borrowed its design from W&T’s Heavy Duty Pumps. 
Big-pump features are retained. Only size is scaled 
down for jobs like boiler-feed-water treatment. 


The Series 100 Pump is one enclosed unit. There 
are no exposed moving parts. Motor and drive trans- 
mit thrust in a straight line. Pumping forces are 
absorbed by the heavy gear case. There are no 
rocker arms, no base-plate loads to twist components 
out of alignment. 


Spring-loaded stuffing box assures proper pressure 
on the packing, prevents over-tightening, automati- 
cally adjusts for wear. Packing is easily replaced. 


Stroke length is adjusted over a 10 to 1 range while 
the pump is running. Even in the double simplex, 
each liquid end is individually adjusted. 


The Series 100 Pump de - 
livers 3.2 gph vs 1200 psi, 
50 gph vs 100 psi, repeat - 
able within +1%. You get 
big-pump performance at a 
small- capacity price. 


For more information, write Dept. L-10.76. 


WALLACE & TIERNAN INC. 


IN A SMALL PUMP 
New W&T Series 100 


25 MAIN STREET, BELLEVILLE 8, NEW JERSEY 
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Protect steel stacks 
with corrosion-resistant 
concrete 


Corrosion-resistant concrete linings, made 
with LUMNITE calcium-aluminate cement 

and suitable aggregate, will protect 

stacks and breechings from the corrosive 

action of condensate. 


> When expanded shale aggregate is used, these 
: linings also provide vital insulation. 
This keeps stack gases hot and helps 

maintain better draft for greater operating 

ig efficiency. The steel shell will stay 
2 cooler, too, extending the life of exterior paint. 
And these monolithic concrete linings have 
a lower unit weight, which reduces the 
dead load on the supporting structure. 


Whether gunited or plastered, installation is 
q easy and economical, with concrete reaching 
service strength in 24 hours. For even 
greater convenience, manufacturers of 
refractories offer castables bonded with 
LUMNITE cement — packaged mixtures ready 
for use with just the addition of water. 


For more information, write Universal Atlas 
. Cement, 100 Park Avenue, New York 17, N. Y. 


“USS,” “Atlas” and “Lumnite” are registered trademarks L-197 INSTALLATION: Elrama Station, Duquesne Light Company, Pittsburgh, Pa. 


Universal Atlas Cement 
Division of 
United States Steel 


Offices: Albany Birmingham Boston + Chicago + Dayton - Kansas City- Milwaukee - Minneapolis - New York: Philadelphia: Pittsburgh -St Louis - Wace 
110 For more facts circle 256 on Reader Service card, p 99 POWER * NOVEMBER 1961 


e 


SPLIT-BODY PRESSURE DIAPHRAGM 
VALVES CONTROLLERS REGULATORS CONTROL VALVES 


KEEP A FIRM HAND ON FLUID CONTROL 
WITH K&M VALVES ALL ALONG THE LINE 


From the complete displayon the K & M shelf, you can —- THREE TECHNICAL BULLETINS GIVE THE IMPORTANT 
select the best type of valve for every control job in the _gacts AND FIGURES. THEY'RE YOURS FOR THE ASKING. 
process line. You can, in fact, standardize entirely on K&M. 

That means simplified specification, ordering, maintenance. 


Especially maintenance. K & M engineers have put a “ 
consistent design emphasis on field interchangeability of i ES 
components. In a pinch, you can “borrow” an inner valve > ee 
or a topworks assembly from a pressure regulator for use 
with a diaphragm motor valve. That’s what we mean by 
interchangeability. 


And because the K & M line is so diverse and inclusive, Bulletin 401 SEE eullctin 132 
our field representatives are free to make unbiased sugges- Piscine : Split-Body 
tions on the type of valve best suited to your requirements. Regulating is Valves 
That can often mean substantial dollar savings all along Valves 


the- process line. Bulletin CV53 


Standard 
Diaphragm- 
Operated 
Control Valves 


Our 79th Year ‘~ ;¥) Oldest Pressure and Level Control Valve Manufacturer, 
. 64 Genung Street, Middletown, New York 
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NEW 


HEATER 


provides high strength 
...at lower cost 


ANACONDA CUPRO NICKEL, 30%-707 pro- 
vides iraportant money-saving advantages over 
generally used feedwater heater tube alloys. 
Approved for condenser and heat exchanger 
use by the ASME Boiler & Pressure Vessel Code 
Committee, it offers highly desirable properties 
for power plant feedwater heaters . . . at lower 
initial cost. 

A point-by-point comparison of mechanical 
properties is detailed in our Publication B-45. 

Of course, this high-strength copper-nickel- 
iron tube alloy is only one of the many Ana- 
conda alloys available for various types of heat 
exchangers. These include arsenical admiralty, 
red brass, 10% and 30% cupro nickels, phos- 
phorized coppers, and Anaconda’s own Ambra- 
loys, Ambronze, and Everdur®. 

For the complete story, ask your nearest 
Anaconda technical representative, or send for 
our 44-page Publication B-2 and Cupro Nickel, 
30%-707 Publication B-45. Address: Anaconda 
American Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario. 61-920 


CUPRO NICKEL, 30%-707 
Weldable 

High Strength 

Corrosion Resistant 
Stress-corrosion Resistant 


ANACONDA 


AMERICAN BRASS COMPANY 
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Maintenance and Steam Traps 


-.. there’s a relationship that goes far beyond 
trap maintenance alone 


Good traps and good trapping have 
a greater effect on your mainte- 
nance costs than does trap mainte- 
nance itself. By that we mean that 
the right traps, properly selected 
and installed, and with the benefits 
of a preventive maintenance pro- 
gram, will save far more mainte- 
nance dollars than they will cost. 

Under the pressure of spiralling 
maintenance costs, this thought 
becomes mighty important. Let’s 
take a look at what it involves: 
Proper Selection of Steam Traps 

1. Be sure it’s the right type of 
trap. 

2. Be sure it’s sized right and is 
for the correct operating pressure. 

3. Be sure it’s first rate in design 
and construction. 
Proper Installation of Steam Traps 


1. Install them so they are ac- 
cessible for inspection and mainte- 
nance. 

2. Install a test valve. 


8, Use a union or unions. 
4, Use a shutoff valve or valves. 


5. Use a strainer ahead of the trap 
if dirt conditions are bad. 


6. Use a by-pass only where con- 
tinuity of service is imperative. 

7. Standardize inlet and outlet 
connections. 


Preventive Maintenance Program 


1. Test trap regularly for proper 
operation. (Trap size, operating 
pressure and importance determine 
frequency.) 

2. Inspect internal mechanism at 
least once a year. 


You Get Indirect Benefits 
As Well 


The direct benefits of the plan out- 
lined are pretty obvious — good 
traps, properly selected, require 
less maintenance... testing and 
inspection prevents troubles that 
lead to maintenance. 

However, this plan provides in- 
direct benefits which reduce main- 
tenance in other parts of the plant 
as well: 


Good traps save steam and 
reduce the load (and consequently 
maintenance) on fuel handling and 
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Trap open. Condensate entering 
trap has caused bucket to lose buoy- 
ancy. Weight of bucket times lever- 
= pulls valve open. Air is dis- 
charged along with condensate. 


HERE’S THE STEAM TRAP DESIGN 
THAT CAN REDUCE YOUR MAINTENANCE PROBLEMS 


©) steam 
convensare 


Trap closed. Steam has floated in- 
verted bucket; valve is held tightly 
closed by system pressure. Air enter- 
ing trap passes through bucket vent 
and accumulates at top of trap. 


burning equipment and on ash 
handling equipment. 

Good traps protect the system 
by eliminating water hammer and 
preventing the damage it can do. 


Good traps discharge carbon 
dioxide before it can go into solu- 
tion to form corrosive carbonic acid 
—less corrosion, less maintenance. 


Good traps increase production 
to reduce the length of time equip- 
ment must operate or reduce the 
amount of equipment needed... 
either way maintenance is reduced. 


How to Go About It 
(The Sales Pitch) 


We admit we’re prejudiced, but we 
don’t think there is any better way 
to select steam traps than with the 
help of the 44 page Armstrong 
Steam Trap Book. Here in a single 
source is specific data on the selec- 
tion and sizing of traps, how to in- 
stall them for best results, and how 
to maintain them most economically. 


The Steam Trap Book will also 
give you full information on the de- 
sign and construction of Armstrong 
Inverted Bucket Steam Traps that 
offer these important maintenance- 
reducing advantages: 

1. Armstrong Traps are depend- 
able. 


See Our Catalog in Sweet’s Plant Engineering File 


2. Armstrong Traps require no 
adjustments — go from full load to 
zero load automatically. 


3. Armstrong Traps are self-scrub- 
bing—ordinary dirt conditions can’t 
hurt them. 

4. Armstrong Traps have long-life 
parts — valve and seat are heat 
treated chrome steel — lever assem- 
bly and bucket are stainless steel. 


5. Armstrong Traps have water 
sealed valves to minimize wire 
drawing and erosion. 


Ask for your copy of the Steam 
Trap Book—there is no obligation. 
Then test Armstrong Trapping. If 
you are not completely satisfied 
with the results, you can return the 
traps for a full refund of the pur- 
chase price. You can’t lose much 
that way. Call your local Armstrong 
Representative or Distributor, or 
write 


Armstrong Machine Works 


8124 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 
STEAM TRAPS 
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Plant equipment news... 


For more data on these developments, circle key numbers on Reader Service card, p 99 


Expand existing water-treatment plants 


1 e Water-clarification process boosts capacity of exist- 
ing plants, saving 10 to 15% on installed cost of a new 
plant, maker claims. Chemical requirements drop—in- 
stead of developing a blanket of settleable floc, process 
depends only on individual particle to be removed. 
Majority of this is taken out in the separation beds; en- 
tire depth of bed holds suspended matter. Coagulant con- 
trol center constantly monitors the process and bed con- 
struction. Operator sets control for desired water quality 
and is immediately alerted if raw water changes. 

If you’re building a new plant, fast flow rates hold con- 
struction costs down—rates through beds range up to 8 
gal per sq ft per min compared to conventional 2-to-3 gal 
per sq ft per min of rapid sand filters——MicroF LOC Corp 


Analyzer keeps tabs on water hardness 


2 e Automatic colorimetric analyzer takes a sample of 
plant’s water supply every 3-to-6 min and electronically 
analyzes hardness present in such minute quantities as 
0-to-3 ppm. Water-softening equipment and analyzer work 
side by side, analyzer continuously checking equipment’s 
performance. Some plants use analyzers to obtain 400 or 
more samples a day as insurance against accidental break- 
through of hardness in their water supply — whereas 
manual laboratory analysis by a plant chemist would give 
them only a few samples a day. 

Besides handling universal problem of hardness in key 
industries, analyzer is capable of coping with less com- 
mon analyses: phosphate, residual chlorine, caustic, free 
acidity and fluoride——Milton Roy Company 


Gas-fired unit heater comes 


in 11 capacities 


3 e Economy propeller-fan gas-fired 
unit heater is designed for use where 
basic thermostatically controlled heat 
is needed. Available in capacities 
ranging from 25,000- to 300,000-Btu 
output, it is produced in two models: 
one for 115-v operation and the other 
equipped with a 24-v transformer and 
fan control for l-v use. All controls 
are enclosed within the heater cab- 
inet. Unit is standardly equipped with 
an aluminized-steel heat exchanger; 
stainless-steel exchanger is optional. 
—Reznor Manufacturing Company 


I-c engines in new series are look-alikes 


5 e Series of 12 i-c engines with 
overhead valves and matching gen- 
erators provide from 6 to 30 hp and 
3000 through 15,000 w. Air-cooled 
and water-cooled gasoline and diesel 
models in 1, 2 and 4 cylinders look 
like the version here, a 5000-w air- 
cooled 2-cylinder generator. They 
have much in common—parts and 
tooling are standardized for inter- 
changeability. Vary accessories and 
unit takes any of the common fuels. 


—Onan, Div of Studebaker-Packard 


Water heater is packaged 


4 e Tube-bundle electric storage- 
water heater is completely packaged 
—electric and water connections put 
it into operation. Available either ver- 
tical or horizontal, it has a capacity 
range from 284 to 1300 gal, with re- 
covery capacities from 41 to 410 gph. 
Working pressures are 100, 125 or 
150 psi. Immersion elements for 208, 
220 or 240 v operate about 10% be- 
low voltage capacity. Automatic water 
heaters operate close to the 100% ef- 
ficiency mark, manufacturer states.— 
Patterson-Kelley Co, Inc 


Computer reveals faults 


6 e Deterioration in condenser per- 
formance often cannot be detected in 
time to prevent forced outage. Analog 
computer plots predicted condenser 
performance curves to determine ex- 
pected backpressure for existing cool- 
ing-water inlet temperature and con- 
densate flow. Actual pressure is mea- 
sured and expected pressure subtract- 
ed from it, showing any deviation. 
Unit is sensitive to changes of 0.1-in. 
Hg, consists of four plug-in recorder 
servos.—Bailey Meter Company 


POWER * NOVEMBER 1961 


' 
« 
: 
2 is 
ey 
A 
4 
: 
: 
2 
q 

ils 
iy 


Instantaneous relays offer 1-cycle operation 


Windings are now aluminum 


8 e As Power predicted six years 
ago (Nov 1955, pp 95-7), aluminum 
strip in transformer windings has 
made its appearance. This distribu- 
tion transformer’s l-v windings are 
made with aluminum-strip conductor 
the full width of the coil. Core design 
—stress-free assembly in rectangular 
configuration — makes for optimum 
magnetic balance between two wind- 
ings. This enables units to withstand 
short-circuit currents of more than 
50 times rated current, so they say.— 
H K Porter Company, Inc 


7 e Front-connected relays are fault 
detectors—supervise main protective 
relays and guard motors against high- 
current or |-v damage under abnorm- 
al conditions. Supplied for either dec, 
or 50- or 60-cycle-ac service, some 
adapt to de and 25- to 60-cycle ac 
without coil changeover. You can 
mount these flat. Instantaneous- 
plunger elements give 1-cycle opera- 
tion at two times pickup on ac. Pickup 
adjusts over entire relay range and 
sets for specific pickup or dropout 
values.—Westinghouse Electric Corp 


Test before you buy 


9 e Pilot plant analyzes wastes and 
tests effectiveness of indicated treat- 
ment before you invest in full-scale 
equipment. It operates on a trickling- 
filter principle, provides large surface 
areas for active biological slimes to 
adhere to. This is said to promote 
oxidation of liquid wastes. 

Heart of plant is a plastic packing 
material fabricated from Saran in in- 
dividual corrugated sheets, Assem- 
bled, it forms a cubic module for 
maximum aeration efficiency. 

Plant is shipped completely as- 


Refractory can be wet- or dry-gunned 


10 e Castable refractory for pneumatic wet- or dry-gun 
placement produces a monolithic body said to resist abra- 
sion and thermal shock. Use it to line ashpits, stacks, dust 
collectors and boiler furnaces. A high-alumina cement 
provides strong hydraulic bond—base is graded, highly 
calcined. Predampening with one quart of water per bag 
reduces dust when dry-gunning. Wet-gun applications 
take about six quarts per bag. Temperature for use: 2500 
F, After heating at 2400 F, refractory has a cold-crushing 
strength of 4200 psi—The Babcock & Wilcox Co 


sembled—goes as a tubular steel 
structure with rotary distributor, 
pumps, nutrient feeders and accessor- 
ies. Customer need only furnish inlet 
and effluent piping plus an 8-ft-sq 
concrete foundation pad. Plant may 
be purchased or leased for basic 6- 
month period and then rented month- 
ly.—Dow Industrial Service, Div of 
The Dow Chemical Company 


For more data on these developments, circle key numbers on Reader Service card, p 99 
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HIGH SPEED-HEAVY DUTY 


3 to 30 G.P.M. 


VIKING 


for thin or thick liquids 


@ fuel oils @ lube oils 
@ solvents @ alcohol 
@ other liquids 


Here you are—really rugged pumps— 
designed for high speed and heavy duty, 
giving smooth, positive delivery of thin 
or thick fuel and tube oil, solvents, 
alcohols and other liquids. They're built 
for continuous or intermittent duty in 
such applications as filtration, circula- 
tion, transferring and booster service. 
Capacities range from 3 to 30 G.P.M. 
Speeds from 600 to 1750 R.P.M. Temp- 
erature range from —40 to 225 degrees F., 
viscosity range from 30 to 10,000 S.S.U. 
100 P.S.I. for non-lubricating liquids. 
200 P.S.1I. liquids. 
Install these new heavy-duty Vikings 
For additional information, ask and enjoy the best pumping service 


4 for Bulletin SP-522,W you've ever known! 


VIKING PUMP COMPANY 


Se) Cedar Falls, lowa, U.S.A. In Canada, It's ‘‘Roto-King’’ Pumps 


YEARS See Our Catalog in Sweet's Industrial Construction and Plant Engineers File 
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Most complete 
stock of boiler 
tubing anywhere 


Bent. Tubes fast 
for any make or 
size of boiler 


BOILER TUBE 
COMPANY OF AMERICA 


McKEES ROCKS, PA. (Pittsburgh District) Federal 1-7750 
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Digital scanner-converter 


20 ¢ Photoelectric unit scans dial 
and pointer instruments, while the 
digital converter provides remote dig- 
ital output with zero load on signal 
source. Reading pressure gages, flow- 
meters, thermometers, electric meters, 
liquid-level gages are some applica- 
tions; outputs will operate digital dis- 
plays, data printers, tape or card 
punches. The unit bridges existing in- 
strument dial—any size from 3- to 20- 
in. dia—and mounts outside the in- 
strument flange. There’s no physical 
connection to shaft or pointer of in- 
strument, therefore no friction or in- 
ertia loading on sensing element. An- 
other application: as a deviation 
alarm.—MacLeod Instrument Corp 


Just circle key numbers on the Reader Service 
card, page 99, to get complete product story 


Adjustable flow switch 


34 e Compact, simply designed 
switch adjusts in the field to detect 
variations in flow rate of fluids or 
gases. Displacement of a magnet- 
equipped shuttle actuates hermetically 
sealed switch contacts; they in turn 
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different swivel disc principle which guarantee 
automatic sel a ve 
both upstream 
1 offer eco 


to now. 


EXCLUSIVE BI-VALVE FEATURES: 


1. Automatic positive seating, absolute shutoff 

2. Interchangeable with solid wedges 

3. Reversible for wear compensation 

4. Disks changed without removing valve from line 
5. Standby valves eliminated 

6. Galling and seizing on seating surfaces minimized 
7. Reduced spindle thrust 

8. Replaces double valving under certain conditions 
9. 


Unaffected by pipeline strains, temperature swings, 
welding heat or other loads induced by the pipeline 


10. Will not stick when closed hot and opened cold 
Maintenance time and cost drastically reduced 


12. Available in sizes from 2” up, all pressure classes 
in steel at no increase in price 


CHAPMAN BI-VALVES WILL REVOLUTIONIZE THE THINKING ON VALVES. ds | 
See your CHAPMAN Representative now, or i 
The CHAPMAN VALVE MANUFACTURING COMPANY 
| INDIAN ORCHARD, MASSACHUSETTS 


Cc HA P | | N YA LVE me more about Chapman BLVALVES 


NAME 


COMPANY 


ADDRESS 


CITY ZONE... STATE 


Chapman's new Bi-Valves are designed arounda 
| . 
; 


Belmont Packings 
are the ‘Better Buy” 
Because... 


Mi 
to choose from in finding 
the exact answers to your 
Sealing Problems. You won't 
be sold a ‘Just-as-good”’. 


Easiest to get...from 
convenient Local Industrial 
Distributors, geared to your 
needs. Find the Belmont 
Distributor nearest you in 
Conover-Mast Purchasing 
Directory. Heis always avail- 
able when you need him. 


* HIGH PRESSURE ASBESTOS ¢ ROTARY PUMP PACKINGS ¢ 
VALVE PACKINGS eV-RINGS e LEATHER PACKINGS e SHEET 
PACKINGS AND GASKETS e HYDRAULIC & PNEUMATIC 
PACKINGS e METALLIC PACKINGS e PLASTIC PACKINGS ¢ 
TEFLON PACKINGS & GASKETS ¢ SPIRAL WOUND GASKETS 
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operate a remote warning light or 
visual or audio indicator, Externally 
adjustable actuation range: 0.1 to 10 
gpm, 0.5 to 30 scfm—The Gems 
Company, Inc 


Dissolved-oxygen analyzer 


28 e Precision instrument continu- 
ously measures and records micro- 
quantities of dissolved oxygen in 
boiler water and other high-purity 
systems. The electrochemical analyzer 
acts direct. Its printed circuits prom- 
ise compactness, reliability, easy 
maintenance. Readings are said to be 
accurate to +5% of full scale— 
change of 0.1 ppb registers within 5 
to 10 sec.—Wallace & Tiernan Inc 


Just circle key numbers on the Reader Service 
card, page 99, to get complete product story 


One-hand test meter 
squeezes into tight spots 


46 e Lightweight pistol-shaped met- 
er has revolving jaws. You insert 
them into cramped gutters and cable 
boxes at any angle; there’s a trigger- 
operated probe light at meter’s end 
so you can see what you're doing. 
Meter pointer’s locking device holds 
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At the Lowland, Tenn., plant of American Enka 
Corporation, water for washing rayon staple fiber 
and yarn is breakpoint chlorinated to oxidize impuri- 
ties. It enters softeners with 0.3 ppm residual chlo- 
rine. Trace metals present in the raw water act as 
oxidation catalysts and make the chlorine “‘aggres- 
sive’ toward ion exchange resins. Useful life of 
conventional cation resins is shortened through de- 
crosslinking which weakens the polymer structure, 
increases pressure drop, and promotes channeling. 


When AMBERLITE 200 was installed in two of 
American Enka’s ion exchange units, its revolution- 
ary polymeric structure was the answer to “‘aggres- 
sive water’. Wherever oxidation is a_ problem, 
AMBERLITE 200 gives longer resin life than con- 
ventional resins, and thus lowers operating cost. 


ABOVE: AmsBertite® 200 is used in two softeners in this group. 
Here the durable polymeric structure of this resin successfully 
resists the action of “aggressive water’ which shortens useful 
life of conventional ion exchange resins. 


LEFT: Baling of rayon staple fiber at Lowland, Tenn., plant of 
American Enka Corporation. 


Enka rayon plant solves 
“Aggressive Water” problem 
with AMBERLITE 200 


AMBERLITE 200 also has excellent resistance to bead 
cracking from physical stresses. 


For more information on AMBERLITE 200 performance 
under conditions that degrade conventional resins, 
write for our technical bulletins. Also ask for a 
16-page booklet that shows how many different 
industries use AMBERLITE ion exchange resins for 
specific applications—boiler-water softening and 
deionizing, chemical processing, and many others. 


HAAS 


PHILADELPHIA S,PA. 


AMBERLITE 200 
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(MALE & FEMALE 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


FOR ALL PRES 


A TYPE FOR EV 
atl 


Extra Heavy 
UNIONS 


to 2”, 


Standard & Double 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes /y” to 3”; 
6000-lb. sizes 


GASKETLESS 
CUP-ORIFICE 
UNIONS 


Ib. service. 


Choice of stainless 
orcarbon steel cup- 
type plate. 3000- 
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the reading after instrument is re- 
moved from conductor you're testing. 
Meter has two voltage scales, four 
current and two ohmmeter ranges.— 
Federal Pacific Electric Co 


Proportional system senses 
and counts radiation 


44 e Single-detector proportional 
counting system senses and counts 
alpha and beta radiation independent- 
ly and simultaneously. All-transis- 
torized system is made up of a uni- 
versal shield enclosing the gas-flow 
proportional counter-detector, right, 
and two decade scalers, left—one for 
the alphas and one for the betas. 
Price tag: $2495.—Nuclear Measure- 
ments Corp 


Just circle key numbers on the Reader Service 
card, page 99, to get complete product story 


UNIONS 


With steel-to-steel, 
bronze-to-steel, stain- 
less steel-to-steel or 
orifice seats. 3000-lb. 


only, 


FULL ALLOY 
STEEL UNIONS 


With screwed or 
socket weld ends. 
3000-lb. and 8000-Ib, 


\ service, 


(FULL STAINLESS & 


Write for Catalog 60 


Showing the Complete Catawissa 
line of Perfect Seal Products 


CATAWISSA VALVE & 

FITTINGS COMPANY 
CATAWISSA, PENNA. 
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Remote indicator 


29 e Rugged sensor and remote indi- 
cator signal position of butterfly 
valves, dampers and other process- 
control equipment. Sensor comes in 
your choice of weatherproof or ex- 
plosionproof enclosure, face or flange 
mounting. It’s also available with one 
or potentiometers or limit 
switches, to add control to its other 
functions.—Jordan Controls, Inc 


Liquid-level transmitter 


31 e This device combines mechani- 
cal-measuring accuracy with elec- 
tronic-signaling efficiency, claims its 
maker. It transmits de signals pro- 
portional to level variations and will 


of 
helpful 


‘McGRAW-HILL 


GAS AND AIR 
COMPRESSION MACHINERY 


Just Published. Provides practical help 
for determining size and performance of 
pneumatic machinery, planning the in- 
stallation, etc. By L. F. Scheel, Consult. 
Engr.; asst. by A. K. Hegeman, Clark 
Bros. Co. 330 pp., 194 illus. and tables, 
$12.00 


THEORY OF HYDRODYNAMIC 


LUBRICATION 

Just Published. Fully treats hydro- 
dynamic lubrication—fluid flow princi- 
ples, differential equations, and solution 
of bearing problems. By O. Pinkus, 
Tech. Research Group, Inc., and B. 
Sternlicht, Gen. Elec. Co. 465 pp., 265 
illus., $15.00 


PROFESSIONAL ENGINEER'S 
EXAMINATION Q. & A. 


600 questions and complete answers to 
help you pass state license examinations. 
Covers mechanical, electrical, civil, and 
chemical engineering, economics, and 
surveying. By W. S. LaLonde, Jr., 
Newark Col. of Engrg. 2nd Ed. 615 pp., 
illus., $7.50 


CONNECTING 
INDUCTION MOTORS 


How to connect induction motors to 
meet any condition of voltage, fre- 
quency, phase, or speed. Includes stand- 
ardized terminal identifications. By 
A. M. Dudley; and 8S. F. Henderson, 
Westinghouse Elec. Corp. 4th Ed. 442 
pp., 425 illus., $13.50 


STEAM POWER PLANTS 


A complete guide to steam power 
plants—construction, starting, testing, 
and operating procedures. Treats phy- 
sical setup, types of equipment and com- 
ponents, water treatment, acceptance 
and economy tests, and other aspects of 
economical power production. By C. D. 
Swift, Ebasco Services, Inc. 490 pp., 95 
illus., $11.50 


POWER STATION 
ENGINEERING AND ECONOMY 


Examines the power plant from the raw 
energy input to the rotating-shaft out- 
put. Covers energy sources, heat trans- 
fer, nuclear-fueled power plants, and 
more. By B. G. A. Skrotzki, Power; and 
W. A. Vopat, Cooper Union School of 
Engrg. 600 pp., 393 illus., $12.50 


DAYS' FREE EXAMINATION—— 
McGraw-Hill Book Co., Inc., Dept. P-I! 
327 W. 4ist St., N.Y.C. 36 
Send me book(s) checked below for 10 days’ exam!- 
nation on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege. ) 
Scheel—Gas and Air Comp. Mach., $12.00 
0 Pinkus & Sternlicht—Theo. of Hydro. Lubri., 
15.00 


‘ 
| 
| 
| 
| 
| 
| 
LaLonde—P. E. Exam. Ques. & Ans Ans., gz. 
| 
| 
| 
| 
| 


Dudley & Henderson—Conn. 


$13.50 

Swift—Steam Power Plants, yf. 50 

uc & Vopat—Power Sta. Engrg. & Econ., 
(PRINT) 


Name 


For price and terms outside U.S. 
write | MeGraw Int'l, C. | 
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Ingersoll-Rand single-shell 
surtace condenser with duplex 
steam dome for Southern 
California Edison Company's 
Huntington Beach Station, 
Unit No, 4, 


Here’s a steam condenser that’s 
LONG ON TUBES and SHORT ON HEIGHT 


(It’s the shape of things to come when capacity is high and head-room is low ) 


Here’s a new way to package 105,000 sq feet of steam condensing surface. Many 
refer to it as our “Long John” design. It features 54 foot long tubes, has an overall 
length of 65 feet and requires only 18 feet of headroom. The offset duplex steam 
dome is specially engineered to optimize distribution of steam and provide for 
better overall turbine-condenser efficiency. 

At Ingersoll-Rand we like to apply new ideas and design concepts to the 
overall engineering problem. That’s why I-R condensers continually set the pace 
for highest performance and adaptability to any turbine-condenser arrangement. 


PUMPS * CONDENSERS + EJECTORS & VACUUM PUMPS In ersoll-Rand’ 
AIR & ELECTRIC TOOLS + AIR COMPRESSORS 
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rolling ring 
with 
Splitting 

action 


American’s inside story of: uniform sizing/minimum 
fines|no oversize | rapid reduction|less power cost 


American Coal Crushers don’t actually 
crush coal—they split it, along the natural 
lines of cleavage. A series of rugged man- 
ganese steel shredder rings, each with 
many cutting edges, quickly and cleanly 
reduce the coal to uniform size lumps. Be- 
cause of the splitting action... troublesome 
fines are drastically reduced. It’s the 
proven, efficient method of coal reduction. 


For complete information, write for bulletin 
on American AC Coal Crushers. 


ST. LOUIS 10, MISSOURI 
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adapt to any system that uses elec- 
tronic indicators, recorders or con- 
trollers. Unit mounts left- or right- 
hand; you can reverse it in the field. 
—Mason-Neilan Div of Worthington 
Corporation 


Cryogenic control valve 


30 e Throttling control valve is a 
globe type, but it’s said to close tight 
through wide temperature variations 
—cool-down, on-stream runs and de- 
frost periods. Another special cryo- 
genic feature: complete disassembly 
from top end—important when valve 
is embedded in heavy insulation or a 
cold box. Available in 44- to 4-in. 
bodies in bronze or aluminum, 14- to 
2-in. stainless.—Leslie Co 


Just circle key numbers on the Reader Service 
card, page 99, to get complete product story 


Redesigned air dryer 


25 e Revamped dryer for com- 
pressed-air systems places inlet and 
outlet connections directly opposite 
each other, so the unit fits easily into 
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Another shipment of “habit-forming” valves 
built for performance that always captures repeat customers! 


Here we see one small part of the latest shipment of Allis- 
Chalmers valves destined for a long-time customer. These 
units will augment hundreds of A-C valves already installed 
in the same western metropolitan water system, many of them 
tracing satisfactory service back a quarter of a century! 

Shown are four 300-lb, 24-in. Rotovalve units (two motor- 
operated, two manual) .. . a 48-in. cast-steel Rotovalve for 
300 psi (motor-operated) ...and several butterfly valves of 
the 136 ordered (all rubber-seated, motor-operated, ranging 
in size from 12 to 48 inches). 

Allis-Chalmers offers today’s only complete, perpetual rotary- 
valve stocking program, assuring you fastest delivery, thanks 
to “off-the-shelf” availability. For help anytime, contact your The ROTOVALVE is probably your best all-round buy in a 


nearby A-C valve representative, district office, or simply write valve. Wide open it has no more resistance to flow than a 


A . i. straight piece of pipe of equivalent length. Actually seats 
to Allis-Chalmers, Hydraulic Division, York, Pa. A-1395 itself tighter with use. Rotovalve is an Allis-Chalmers trademark. 
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Arrows indicate flow of water; 
gray band shows route of 
combustion products. 


Why BROS High Temperature Water Generators 
Offer You Efficiencies Never Before Available! 


If you are interested in truly efficient 
space heating or in chemical process- 
ing which demands precise control of 
temperatures, it will pay you to in- 
vestigate the Bros High Tempera- 
ture Water Generator. 


Water vs. steam. High temperature 
(300° to 450°) water offers you im- 
portant advantages for heating. 
Depending on pressures and tem- 
peratures, water will store approxi- 
mately 20 times as much heat as an 
equal volume of steam. The Bros 
HTW Generator shown above is 
especially economical for horizontal 
movement of large amounts of heat. 


Factory-assembled. Bros HTW 
Generators are completely packaged 
units. They are efficient, reliable, 
easy-to-clean, and inexpensive-to- 
maintain. 

The unusual efficiency is due to 
several features: counterflow of gas 
and water .. . all heating surfaces 
consist of tubes (no extended sur- 
faces) . . . deep furnace design which 
provides long flame travel . . . super- 
effective insulation. 


BROS) 


Combines gravity and forced circu- 
lation. Circulation with a Bros 
HTW Generator does not require 
orifices at entrance or exit of tube 
circuits in order to regulate and pro- 
portion the water flow. Instead, 
gravity circulation is used to augment 
forced circulation. This automati- 
cally provides uniform flow through- 
out radiant tube circuits and vir- 
tually eliminates possibility of 
damage due to pump or line failure. 


No thermal shock. Even when re- 
turn water is reintroduced at tem- 
peratures 200° lower than when it 
leaves, there’s no risk of damage 
from thermal shock. 


Capacities, pressures. These com- 
pact generators are available for 
temperatures between 300° and 
450°F with corresponding saturated 
pressures from 70 to 425 psig. 
Capacities range from 2 million 
to 70 million btu per hour. 

For illustrations, features, draw- 
ings, specifications and complete 
performance data, see your nearest 
Bros Representative . . . or write 


POWER DIVISION 


BROS Incorporated 


1057 Tenth Avenue S. E., Minneapolis 14, Minnesota 
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your piping system. This is a 2-stage 
mechanical-chemical dryer; its me- 
chanical-separator section is said to 
work on a new flow principle—Gen- 
eral Welding & Fabricating Company 


Centrifugal pump 


27 e Pump force-feed-lubes sleeve 
bearings to stretch their life. Self- 
aligning coupling connects sleeve- 
bearing motor to pump. Pumps are 
designed for service in comfort-con- 
ditioning systems, at top capacity of 
1000 gpm, heads to 80 ft—Dunham- 
Bush, Inc 


Just circle key numbers on the Reader Service 
card, page 99, to get complete product story 


Rugged fans 


43 e Bidding for varied industrial 
air-handling duties, fans boast aero- 
dynamic design of wheel and housing 
inlet. They work quietly at lower 
speeds with greater efficiency, says 
maker. Smaller motors reduce power 
consumption, save space. These fans 
are available in seven sizes from 834 
to 1814 in., single and double inlets, 
up to 9-in, static pressure.—Chicago 
Blower Corporation 

continued 
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Water Treating Equipment 
Will Best Fit the Job? 


BULLETIN 
615 


for a copy of this 


new booklet If you are confused about the many ways to treat water, this new 
f s bulletin will help you decide which is best for the job. It describes 
mail this coupon the various equipment used in treating water and what each is 
a designed to do. Known for quality, dependability and advanced 
design, this equipment is based upon 50 years experience. For 
practical guidance in its proper application, the services of the 
Elgin representative nearest you is yours for the asking. 
For a copy of our new booklet or to have our nearest representa- 
tive contact you, simply mail the coupon. 


ELGIN SOFTENER CORPORATION ® 130 N. Grove Av., Elgin, Ill. 
Representatives in Principal Cities 

in water treating oat Mae In Canada: G. F. Sterne & Sons Ltd., Brantford 

for over fifty years 


A highly respected name 


[_] Send your new 24-page Bulletin 615 
| [_] If checked, have your representative contact me. 


Company Name 


City and State 


| 
| Street and Number 
| 


By. 
| Mail to Elgin Softener Corporation, 130 N. Grove Ave., Elgin, Ill. 
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VARIAX...The busiest axial 
flow fan in the industrial 


countries of the world 


Base frame with 
motor support. 


Inlet box and 
inlet cone. 


Housing, 


Diffuser with 
fixed guide vanes. 


Servomotor. 


Blade adjustment 
mechanism. 


Fanwheel. 


Main bearing 
assembly. 


You name the country and we'll name 
the Variax installations. In utilities, in- 
dustrial plants, government projects — 
wherever space is at a premium and a 
fan fully controllable during operation is 
needed — you'll find a Variax model at 
work. Capacity range is from 50,000 to 
1,100,000 cu. ft/min. Designed in accord- 
ance with the latest aerodynamic princi- 
ples, the Variax blade angle can be varied 
during operation to give optimum results 
and minimize losses. The short overall 
length of the Variax fan facilitates its 
easy, straight-forward incorporation in 
boiler plants and other installations. The 
Variax is ideal for parallel working. Parts 


Equipment news 


Begins on page 114 


Automatic dehumidifier 


23 e Packaged adsorption dehumid- 
ifier boasts high-capacity adsorption 
and reactivation systems, efficient 
high - flow, low-flow air - transfer 
valves. Unit handles 3000 cu ft of air 
per min, and maker states that it re- 
moves up to 75 lb of water in an 
hour.—Universal Dynamics Corp. 


Just circle key numbers on the Reader Service 
card, page 99, to get complete product story 


Machine drives handle 
fast start-stop cycles 


45 e Drives store energy to meet 
momentary peaks up to ten times av- 
erage load ratings. In this way, you 
can pick a motor size based on aver- 
age needs instead of peak load. Drive 
includes a compact axial air-gap mo- 
tor and integral clutch-brake coupling. 
Inside the motor, a high-inertia rotor 
spins constantly. Its flywheel effect 
stores kinetic energy, so when you en- 
gage the clutch and release the brake, 
output shaft hits top speed quickly.— 
Ferguson Machine Company 


and service facilities are maintained for this American fan 
and a full engineering staff can answer all your questions. 
Please write for full literature and the booklet “Axial Flow 
Fans for Boiler Draught Requirements” to: 


NOVENCO 


40 Exchange PI., New York, N.Y. 
) Tel. HA 2-5470 
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| Forged Steel 
WELDED BONNET 


and Globe 


VALVES 
150-800 Pounds Service 


To eliminate forever potential body- 
bonnet leaks, Vogt engineers have 
developed these new General Purpose 
valves with seal welded bonnet joints. 


This new addition to the world’s most 
complete line of forged steel valves in- 
corporates all the features of other Vogt 
GP valves—hard faced seats, hardened 
stainless steel wedges, drop forged 
pressure parts, and the numerous other 
advantages of Vogt's valve line. 


The desirable safety feature of a back 
seat on the stem is retained while still 
offering the elimination of a possible 
body-bonnet leak. 


Available NOW in both gate and 

‘ globe types, Y%” thru 2”, and in both 
Series — Gate Valve _ $0eket weld and screw ends. These are 
llustrated ‘priced identical to the bolted bonnet GP 


Series 2821 Globe Valve valves; gate valves the same as Series 
Also Available 12711 and globe valves the same as 
Series 12141, 
Both series identical in dimen- 
sions and have 13% chrome a | 


HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


SALES OFFICES: Camden, N. J., Charleston, W. Va., Chicago, 


< 
{ Cleveland, Dallas, Los Angeles, New Orleans, New York, San 
Francisco, Seattle, St. Louis. 
FORGED STEEL 


VALVES 
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POWER... 


ANSWERS THE NEED 


FOR A SOURCE OF CONTINUOUS, 
NO-BREAK A/C ELECTRIC POWER 
WHERE POWER INTERRUPTION 

CANNOT BE TOLERATED 


S KW MICRO POWER 


Compact ... Light Weight . . . Efficient MICRO 
POWER assures a constant source of stable voltage 
electric power regardless of prime power conditions. 
MICRO POWER serves as an independent power 
supply when there is complete commercidl power 
failure, and as a voltage stabilizer when power from 
the prime source is at usable, but uneven value. 


¢ no brushes, commutator, or slip rings to service, or 
replace, with new brushless generator 

¢ optimum starting conditions 

¢ squirrel cage motor with less than one percent slip 

¢ electrical isolation from commercial source — volt- 
age adjusting potentiometer 


* magnetic amplifier regulator mounted directly on 
unit 


* conservatively rated bearings 


Denver, Colo. 
Authorized sales and service representatives in Jacksonville, Fla. 
Jersey City, N.J. 
Los Angeles, Calif. 
Portland, Ore. 
San Francisco, Calif. 
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at ey MERCIAL PC WER MAINS | 
NORMAL. LOAD SUPPLIED BY a 
27/77 | tai aa 
RARILY BY FLYWHEEL. STANDBY — 
oTANDBY E GINE AND ALTER- 
|ATOR SUPPLY POWER TO 
ISHED WITHOUT LOSS OF: 
+ COMMERCIAL POWER RE- Dallas, Tex. j 
STORED. LOAD SUPPLIED ONCE 
| ORE MOT OR AND 
UNITED STATES MOTORS CORPORATION | 
| 
= 
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POLY-GRID 


NOW STANDARD IN ALL COOLING TOWERS 


EXTRA COST 


“+ Twelve years of research, testing and field application prove Poly-Grid can cut operating 
costs a good 15% to 20% compared with conventional fill. And deliver more cooling per cubic 


foot in the bargain. That’s the story in brief for Fluor Poly-Grid...the only proven perma- 
nent fill. Send for our latest cooling tower 


COOLING 
brochure. This may be the first step in bring- luor TOWERS 


PRODUCTS COMPANY 
ing your plant more efficient, trouble-free 


z . A division of The FLUOR CORPORATION, Ltd. 
cooling at less cost. Another first from Fluor! 


GENERAL OFFICES: P.O. Box 1267, SANTA ROSA, CALIF. 


FOUNDER MEMBER COOLING TOWER INSTITUTE 
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Specific humidity, grains woter vapor per Ib dry air 
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\ 
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490 
RC 
70 
100 
ive 
20 60 
hum 
20 
50 ; 
0, 
—< 
30 40 50 60 70 80 90 100 110 


Dry-bulb temperature, F 


] Psychrometric chart shows eight properties of air-steam mix- 
tures at any one state for a given pressure — in this case, 


THERMO REFRESHER NO. 54 


li September (part 53) we studied methods of measur- 
ing air-steam mixtures. We developed formulas and 
demonstrated them in examples. Remember that the basic 
relations hold for all gas-vapor mixtures, although con- 
stants in the formulas for other mixtures will be dif- 
ferent from those for air-steam. But since air-steam mix- 
tures are the ones we meet most frequently in engineering, 
we'll concentrate on them. 

First let’s summarize the relations we developed. Spe- 
cific humidity can be evaluated by: 


SH = 0.622 5 (1) 


a 
Relative humidity is figured as: 


130 


By BG A SKROTZKI, Associate Editor 


standard atmospheric as total pressure of the mixture. Process 
lines usually appear as simple straight lines when plotted here 


Psychrometric chart 
checks processes 


Air-steam mixtures can be controlled in a variety of ways. 
Here we learn something about the psychrometric chart, its 
uses and limitations. It can save much time in calculations 


py _SH Pa 
(2) 


Specific humidity at a dry-bulb temperature, determined 
from dry- and wet-bulb readings, can be calculated from: 


(Hew — Hew) + Haw — 


SHa = H H (3) 
sd Lew 
We can make this equation more inclusive by substituting 
from (1) and noting that: ° 
Huw - = 0.24 (ty ta) 
We then get: 
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Hs 


(a) 


(a) Two streams of air-steam mixtures with different proper- 
ties merge to form a leaving stream with still other proper- 


In air-conditioning work, two more factors find fre- 
quent use: (1) enthalpy of the air-steam mixture and 
(2) total heat of a saturated air-steam mixture. For the 
first we have: 

An ad + SH, Asa (5) 
But convenience dictates measuring air enthalpy from 
0 F and steam enthalpy from its usual 32-F level as a 
saturated liquid. Since we deal with differences of en- 
thalpy this has no effect on the answers we seek. Sub- 
stituting in (5) we get: 

Hm = 0.24 ta + SH,(1060 + 0.45 tq) (6) 
In this case H,q is figured by an empirical formula, 
though we can take it from the Steam Tables if we wish 
and be slightly more accurate. 

Total heat for a saturated air-steam mixture is defined: 

THm = 0.24 ty + SHy(1060 + 0.45 ty) (7) 
Comparing with (6) we see that (7) is simply a special 
case of the former, being referred to the wet-bulb tem- 
perature. 

Psychrometric chart, Fig. 1, summarizes the rela- 
tions in equations (1) to (7). This skeleton chart usually 
has a counterpart with many more graduations than 
shown here so it can be read to four significant figures. 
Ordinarily the chart is computed for standard atmos- 
pheric pressure of 29.92-in.-Hg abs (14.696 psia). In 
most work the chart may be used for pressures ranging 
from 29.0 to 31.0-in.-Hg abs without introducing signifi- 
cant error. Some charts incorporate correction factors 
so you can take care of these deviations. 

Ordinates of the chart are dry-bulb temperature 
and specific humidity of the air-steam mixture. With 
given total atmospheric pressure and specific humidities, 
equation (1) shows that the partial pressure of the water 
vapor has a simple relation to humidity, so we have a 
simple adjacent scale at the right of Fig. 1. Humidity is 
in grains of water vapor per lb of dry air, and 1 lb 
is equal to 7000 grains. 

Slightly tilted from the horizontal is a family of 
straight-line curves for wet-bulb temperature. These meet 
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ties. (b) Mixing of two streams can be easily figured on psy- 
chrometric chart to find properties of the leaving merged streams 


dry-bulb temperature lines with the same numbers at 
the saturation curve. The latter curve also gives 100% 
relative humidity and the dew-point temperature. The 
family of relative-humidity curves flares up to the right. 

Tilted sharply upward, another family of straight-line 
curves gives the specific volume of the dry air. Finally 
we have a scale for total heat at right angles to the wet- 
bulb curves. Strictly, these curves and scale apply only 
to the saturated mixture, but we can assume they also 
apply to enthalpy of the mixture, if high accuracy is not 
essential. 

So we have here nine factors tied together in a calcu- 
lating chart: (1) dry-bulb temperature (2) wet-bulb 
temperature (3) specific humidity (4) relative humidity 
(5) water-vapor partial pressure (6) dew-point tempera- 
ture (7) dry-air specific volume (8) total heat (9) mix- 
ture’s total pressure. The chart, of course, does not take 
any account of varying total pressure. 

Knowing any two factors on this chart lets us fix six 
others with little or no auxiliary calculation. The chart 
proves to be an important tool for process calculations. 
Let’s learn how to use it in air-conditioning problems. 

Adiabatic mixing, Fig. 2, considers two streams of 
air-steam mixtures merging into one to yield a given 
dry-bulb temperature and specific humidity. To solve 
this problem we apply a first-law energy balance and a 
conservation-of-mass balance. These tell us: 

mH, + = m3H3 = (m, + me) Hz (8) 
where the m’s refer to the masses of dry air in each 
stream and the H’s to the enthalpy or total heat. Looking 
at the vapor in the streams we can write: 
m,SH, + m2SH2 = m3SH3 = (m; + m2)SH3 (9) 

Rearranging both (8) and (9) and solving for the 
leaving factor we find that: 

m3 


m3 


(10) 


(11) 
continued 


— 


m3 
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THERMO continued 
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(c) 


(a) Mixture-heating and (b) mixture-cooling processes appear 
as horizontal lines on (c). (d) Adiabatic humidifying cools 
mixture; adding heat as in (e) can warm mixture as shown in (f). 


These equations show that properties of the mixed stream 
are the weighted averages of the properties of the in- 
coming streams. 

Selecting any two points 7 and 2 on the psychrometric 
chart, Fig. 2b, we see that all weighted averages of any 
of the properties of the two states fall on a straight line 
connecting the two points. So to find the averaged state 
all we need do is locate both initial points on the psychro- 
metric chart, draw a straight line between them, solve any 
one equation for a leaving property as in (10) or (11) 
and spot it on the connecting line as at 3. We then can 
read all other properties for the leaving air-steam flow. 

Example: On a full-scale psychrometric chart find the 
final properties of mixing two streams of equal mass, one 
with tg = 93 F and TH = 45.75 Btu per Ib dry air and the 
other with ta = 73 F and TH = 23.3 Btu per lb dry air. 

Solution: We need to find the simple average of either 
property, so: 


TH, + TH, 45.75 + 23.3 
2 2 

2 2 

We find that both these averages lie on the straight con- 

necting line between J and 2. Then we can read that SH; 

= 92 grains per lb dry air; ty3 = 70.5 F and V,3 = 13.96 

cu ft per lb dry air. 

Heating and cooling a stream of air-steam mixture, 
Fig. 3a to c, shows as horizontal process lines on the 
psychrometric chart, 3c. Fig. 3a shows a stream m,; = 
mz flowing through a heat exchanger that adds heat Q to 
the mixture. Since no vapor is added during this process, 


TH, = = 34.5 Btu 


83 F 


132 


(f) 


(i) 
(g) Cooling dehumidification is a 2-part process with subse- 


quent mixing. (h) Processes can be combined as needed. (i) Psy- 
chrometric chart shows processes for both (g) and (h) above 


SH, a SH, but note that RH, > RHo, tar < tae and 
tw1 < 

Fig. 3b shows a stream m3 = mg flowing through a heat 
exchanger which extracts heat from the air-steam mixture. 
Since no vapor is added, SH3 = SH4, but other properties 
change in reverse direction of heating. 

For the general case we can evaluate heat transferred as: 

Q = Hn — Ame (12) 
for either heating or cooling the mixture stream. 

Adiabatic humidifying, Fig. 3d, adds water (in con- 
tact with the air-steam flow) to the stream. This arrange- 
ment cools the water to the saturation temperature ty 
when steady flow has been established. We derived the 
energy balance for this process in part 53, formulating 
equation (3); in terms of Fig. 3f the balance is: 

miH, + (SH2 = 
where 

Mai + Ms, = My and Mai + Msg = Mz 

As Fig. 3f shows, this raises the specific humidity from 
1 to 2 but drops the dry-bulb temperature from ta; to tas. 
The process need not be carried to saturation as shown 
here. Point 2 can be controlled to fall short of the satura- 
tion curve, and usually is so placed in practical systems. 
The process line can be assumed to follow the constant 
total-heat or wet-bulb-temperature line where results 
needn’t be too accurate. For strict accuracy the process 
line follows the line of constant enthalpy, assuming the 
water injected is at some value other than ty. 

Heating and humidifying, Fig. 3e, adds the factor of 
heat addition Q to the adiabatic humidifying in part 53. 
For the energy balance we need to add Q to (13) to get: 


maga + + mages + Q 


(13) 


(14) 
continued 
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In the foreground, a 20” ZALLEA Universal 
Expansion Joint absorbing lateral movement. 


it’s ZALLEA 


for maximum 
reliability... the 
tough jobs show why 


Six tough Zallea Expansion Joints protect three 10,000 
kw turbine generators from the wallop of thermal 
stresses . . . real hot-spot duty. Each generating unit 
has a 20” pressure balanced, self equalizing expansion 
joint installed at the turbine exhaust nozzle to absorb 
reaction load due to internal pressure acting against 
the turbine casing. A 20” universal expansion joint 
absorbs lateral deflection in the pipe run from the 
pressure balanced unit. Temperatures range from 0° 
to 615° at start-up, back to 475° in operation, at 
200 psig. To cope with these cycles, the turbines 
demand—and get—the maximum reliability of Zallea 
Expansion Joints. 


Whatever the service, none of the many factors affect- 
ing Zallea Expansion Joint reliability are left to guess- 
work. Zallea Expansion Joints are hydraulically formed. 
Advanced welding techniques insure welds having the 
same thickness, strength and physical properties as 
the parent metal. Zallea has done more cyclic testing 
to destruction than all government agencies and 


At a major Eastern oil refinery, a 20” Zallea Pressure Balanced 
Expansion Joint Installed on a steam turbine exhaust nozzle. 


industrial firms combined. Zallea has produced more 
expansion joints than any other manufacturer... 
offers you more application engineering experience. 
These are just a few of the reasons Zallea Expansion 
Joints can and do outlive the equipment they 
serve. Sooner or later, ordinary expansion joints hand 
you a bill for unscheduled downtime, lost output. 


Got a tough one coming up? Call in an experienced 
Zallea design and application specialist. Knows every 
inch of his product, can assist with every facet of your 
problem. And write for catalog 56, Zallea Brothers, 
Taylor and Locust Streets, Wilmington 99, Delaware. 


for maximum reliability 


WORLD’S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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NEW Thermocouple 
Selector 
Switches 


For fast, accurate indication of temperature 
from a number of thermocouples—to aver- 
age readings from several measuring points 
—or to switch a thermocouple from one in- 
strument to another—choose a new compact 
Thermo Electric Selector Switch. 


These switches are compatible with any 
thermocouple or resistance thermometer, 
and any measuring instrument. Steel cases 
are dust and moisture proof, and are easily 
mounted on panel, rack, wall, or table. 


ROTARY SWITCHES 


Capacities—OFF to 6, 12 or 24 measuring 
points. Available with binding post ter- 
minals or bunched leads for soldered con- 
nections. 


KEY SWITCHES 
Accommodate 1 to 144 sensing elements— 
1 ocking or non-locking construction. Choose 
from several different cabinets. 


PUSH BUTTON SWITCHES 
OFF to 72 points—interlocking construc- 
tion so that one switch remains “on” until 
another is actuated, 


Write today for catalog 24-2-42 


Thermo 
Electric C0., INC. 


SADDLE BROOK, NEW JERSEY 
ie Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 
circle 280 on Reader Service card, p 99 
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Thermo refresher 


Begins on page 130 


Here we expanded the equation to 
show all the mass elements and in- 
dividual enthalpies. Fig. 3f shows the 
process line 3-4 indicating a rise in 
SH, ta and ty as well as in V. 

Dehumidifying and cooling an 
air-steam stream, Fig. 3g, passes the 
flow over cooling coils to lower its 
enthalpy by removing heat Q. The 
portion of the flow in direct contact 
with the coils follows cooling process 
l-a-b. In the first part J-a, cooling 
takes place at constant specific hu- 
midity with that part of the flow be- 
coming saturated at a. With further 
cooling below a, moisture starts con- 
densing to some saturated state as at 
b. Then the directly cooled part at 
b mixes with the rest at state ] and 
the final state of the total mixture will 
be at state 2 on a straight line con- 
necting J and b. 

Energy balance for the overall 
process is: 

+ (15) 
For the entire mass of mixture to 
reach state b we would need a very 
large heat exchanger. 

Combined processes, Fig. 3h, 
can use any of the principles we dis- 
cussed to condition air. Here we see 
a heating process at constant hu- 
midity followed by an adiabatic hu- 
midifying process with a final con- 
stant-humidity heating process. Such 
an arrangement gives flexibility in 
conditioning large amounts of air to 
close tolerances. 

Fig. 3i shows the three processes 
on a psychrometric chart. Carrying 
on process 3-4 indefinitely would pro- 
duce quite dry, hot air. If 4-5 were 
carried on to saturation the mixture 
would have a higher humidity and be 
somewhat cooler. Process 5-6 brings 
the air to desired humidity and dry- 
bulb-temperature levels. 

Next and final part of this series 
will apply some of these principles in 
examples and end with a study of 
cooling-tower principles. 


Computer study of reactor-core 
power-generating characteristics for 
the Douglas Point Nuclear Power Sta- 
tion to be built in Canada will be 
done by Allis-Chalmers Manufactur- 
ing Co 


ADVANTAGES OF 


COUNTERFLOW 


A Better Method of 
Regenerating De-ionizers 


THIS PATENTED METHOD 
PROVIDES MORE EFFICIENT 
OPERATION OF WATER 
PURIFYING EQUIPMENT. 


In conventional ion-exchange 
equipment (demineralizers), water 
flows downward through a bed of 
ion-exchange resin until the resin 
is “exhausted” or loaded with ions. 
Then, the resin is regenerated by 
downward passage of acid or al-: 
kali. 

During the service cycle, the ions 
most difficult to exchange concen- 
trate near the bottom of the bed — 
sodium in the cation resin and 
silica in the anion resin. Down- 
flow regeneration means these ions 
are contacted by partially-spent 
regenerant, unless large excesses 
of regenerant chemicals are used. 
Asa result, they are not completely 
eluted from the bed, and are grad- 
ually leached out during the follow- 
ing service run. 


In COUNTERFLOW* equip- 
ment, service flow is down, 
but regenerant flow is upwards, 
with a “barrier” to prevent 
fluidization of the resin. The 
result — greater regenerant 
economy, and leakage of un- - 
wanted ions reduced by 50% 
to 75%. COUNTERFLOW* 
IonXchangers are now pro- 
viding high quality low-silica 
boiler feed water in central 
power stations. The original 
results observedt in the first 
large installation in 1956 have 
been shown to be typical. 


(+ Caskey and Harding, American 
Power Conference, 1957). 


*COUNTERFLOW the trade- 
mark of IHinois Water Treatment Com- 
pany equipment utilizing an up-flow 
method of regeneration with a “barrier” 
to keep the bed from expanding. 

U.S. Patent No. 2,891,007, 


For detailed information, address: 
ILLINOIS WATER TREATMENT CO. 


840 CEDAR ST., ROCKFORD, ILLINOIS 


M5 AW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 


N 
ADIAN DIST.: Pumps & Softeners, Ltd,, London, Can. 
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Pressure lubrication 


New pressure system thor- 
oughly lubricates bearings and 
moving parts in power end, 
System includes extra capac- 
ity oif sump, strainer, oil pump, 
oil filter and oil passages to 
all bearings. 


Greater cooling capacity 


Large water passages through 
the cylinder head and jacket 
efficiently cool the greater vol- 
ume of compressed air de- 
livered by Gardner-Denver RL 
compressors, 


Four basic sizes with 5”, 7”, 9” and 11” 
stroke power frames, fill a wide range 
of capacity and pressure requirements... 
from 20 to 150 hp. All compressor sizes 
are available with oil-free construction, 


Single stage RL horizontal models 
displace 108 to 1592 cfm, with pressures 
ranging from 20 to 150 psi. 


RLT two-stage tandem compressors 
provide higher pressures up to 500 psi, 
with displacements ranging from 94 to 
504 cfm. 


RLV vacuum pumps give from 267 to 
1383 cfm displacement; provide vacuum 
service to 29.8 in. Hg. 


New bulletins describe in detail this fine new family of big-capacity Gardner-Denver RL compressors. Write for your copies now. 
EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENVER 


Gardner-Denver Company, Quincy, II1.—Offices in principal U.S., Canadian and Mexican cities 
In Canada: Gardner-Denver Company (Canada), Ltd., 14 Curity Ave., Toronto 16, Ontario 
International: Gardner-Denver png rg Division, 233 Broadway, New York 7, N.Y. 
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N.S.W., Australia; Brussels, Belgium; Rio de Janeiro, Brazil; Santiago, 


Aires. A 
Chile; Barranquilla, Colombia; Lima, Peru; Neola, N. Rhodesia; Salisbury, S. Rhodesia; Johannesburg, Transvaal, 
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Acid or Alkali Neutralizer . « « Industrial waste 


waters must be neutralized before discharge to streams or 
into municipal sewage treatment systems. Unneutralized, such 
discharge destroys fish life, corrodes plant facilities and inter- 


feres with normal sewage treatment operation. 


The Cochrane ion-exchange column neutralizer, for treating 
industrial waste waters, outmodes present methods. Impound- 
ing for self-neutralization, passing waste water over limestone 
to reduce acidity, addition of neutralizing chemicals and other 
methods are now antiquated. The Cochrane method is accurate 
and inexpensive in operation. In fact, where alternate waste 
water is in chemical equivalence, no regeneration of the ion- 
exchange neutralizer is required. And you are always sure that 
the waste water discharged from your plant has a safe pH 
value. 

Safeguard the nation’s surface waters and protect your 
equipment with a Cochrane neutralizer. In water conditioning 
. . . the name is Cochrane. For further information on ion- 
exchange neutralizers write Cochrane Division, Crane Co., 
3106 N. 17th Street, Philadelphia 32, Penna. 


COCHRANE DIVISION 


Division of Crane Co. ¢ 17th Street & Allegheny Ave., Phila. 32, Pa. U.S.A. 


AT THE HEART OF HOME AND INDUSTRY 


@ CRANE 


PLUMBING ® HEATING ¢@ AIR CONDITIONING 
VALVES @ PUMPS © WATER TREATMENT 
ELECTRONIC CONTROLS e PIPING @ FITTINGS 
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Yarway Series 130 
3 Combination Steam Trap 
Wins Wide Approval 


In chemical plants, refineries, other process plants, 
utilities, institutions—wherever condensate is handled 
in moderate amounts—this new Yarway Impulse Steam 
Trap is winning friends by the score. 

Because it is a unique combination steam trap, 
strainer and blow-down valve, it offers these advan- 
tages no other steam trap can duplicate: 


e IT SAVES SPACE—entire trapping hook-up 


requires no more space than a ““T”’ fitting. 


e IT SAVES MONEY—only one unit to buy and 
install, up to 30% savings in time and materials. 


e IT SAVES WORK—easy to install, easy to main- 
tain. Stainless steel construction. Good for all 
pressures 8 to 600 psi. Sizes 4” and 12”. 


Why don’t you try a Yarway Series 130? Your nearby 
Yarway distributor can supply you—or write for 
Yarway Bulletin T-1743B. 


CHEMICAL PLANT REDUCES 
CORROSION FAILURE 
— LIKES “COMPACT” DESIGN 


For years, traps and strainers of iron and steel were 
subject to HC] and H2SO, acid corrosion failure in 
this chemical plant. Installations lasted only a few 
months. Now Yarway Series 130 steam traps are 
solving this corrosion problem because the trap, 
strainer and blow-down valve are combined in one 
stainless steel body. In addition, trapping hook-ups on 
processing kettles are greatly simplified. 


LAUNDRY OVERCOMES SPACE 
PROBLEM...GETS FASTER HEAT-UP, 
NO WATER HAMMER 
Space was at a premium for steam trapping around 
the presses in this laundry, and also they couldn’t get 
fast heat-up without water hammer. Yarway Series 130 
combination steam traps solved all three problems to 
their complete satisfaction. 
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news 


from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES « SALES REPRESENTATIVES THROUGHOUT THE WORLD 
STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


SOLID SUCCESS! 
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“As you were—don’t let go the stern lines yet, Mr Smith,” roared Marma- 
duke. “We're talking about $80,000 and that’s a lot of pea soup!” 


sharp-frozen 
peas 


It was the middle of June and Clyde County was smack- 
dab into pea-picking time. Every available farm hand and 
migrant worker was out in the fields, working feverishly 
to harvest what looked like the biggest pea crop on record. 
But the busiest spot of all was the Clyde County Cold 
Storage Company. 

Peas were being rushed to the plant by truck and wagon 
from every direction on the compass—all roads seemed 
to end at the cold-storage plant. Sharp freezing the peas 
on time, and to the right temperature, was the very life- 
line of Clyde County. 

But there was a frog in the molasses, and no one was 
more concerned about it than chief engineer Hugh Der- 
mott. It wasn’t his ammonia compressors that had him 
worried, They had been running night and day for a week, 
pulling down the temperatures of the large storage spaces 
so the peas would get a cold reception when they arrived. 
It was the six battery-operated lift trucks that had him and 
Pete Smith, the owner, sweating. 

Prompt storage for the freshly picked peas meant the 
difference between a healthy profit and sickening loss for 
everyone concerned. The one time of the year when they 
were really needed to quickly unload the farmers’ over- 
flowing trucks and wagons and tuck the peas into their 
frosty beds, and those lifts had to conk out. 
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It all started because Hugh Dermott was a better friend 
than he was an operating engineer, especially as far as 
electricity is concerned. Hugh’s neighbor, Alf Strickler, 
ran a garage in town. Alf’s battery charger was on the 
fritz, so he asked Hugh if he could take his batteries to 
the cold-storage plant. His farmer customers needed bat- 
teries to power their pea-harvesting equipment. 

Soon as the batteries were lined up, one of Hugh’s 
helpers hooked them to the self-excited charging genera- 
tor in series parallel, to get the proper load. But as he con- 
nected the batteries to the generator, he unwittingly re- 
versed the polarity. When they started the m-g set, the 
generator fuses blew. The operator replaced the fuses; 
again they blew. So Alf loaded his batteries back onto the 
truck and turned tail for his garage. 

But that evening—which was the first day of the pea 
season—the lift trucks couldn’t be charged. Every time a 
battery’s polarized plug was plugged into the charger, the 
generator fuses blew. By next noon, the half-dozen lift 
trucks just barely crept over the floor. Hugh did have the 
presence of mind to herd them into the charging room on 
their last gasping breath. And there they sat, like so many 
stubborn mechanical mules. 

But there was no time to lose. A bumper pea crop was 
coming in from the fields. Lift trucks or no lift trucks, 
those peas had to be sharp frozen, and quickly. That 
would make the difference between getting top prices for 
prime produce and taking what the canners offered. 

Hugh Dermott sat up half the night telephoning around 
the county to round up all the stray hand trucks. Then he 
had the boss hire an extra crew to man them. 

So the business of unloading the planters’ big trucks 
and wagons went on around the clock. It was coolie work, 
and the weather was downright hot. Talk about slave dock 
wallopers along the Mississippi wharfs back in the ante- 
bellum steamboat days—this was IT, only at a much 
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EXAMPLE: 
Cleaver-Brooks exclusive case/ess fan 


This patented fan is the heart of a highly efficient 
forced draft system. Unique in design and function, 
this caseless impeller — made of sturdy cast alumi- 
num, located deep within the front head of the boiler 
— provides combustion air at the required pressure 
and in the proper quantity to assure you of peak ef- 
ficiency at any load level. 

Efficiency extends into the area of maintenance, too. 
This fan never needs cleaning. Direct drive connection, 
without special bearings or V-belts, keeps the opera- 
tion free from trouble... contributes to the quietest 
operation for any boiler you can buy today. Good 
reason why you should insist on Cleaver-Brooks. 


Your Cleaver-Brooks agent has years of experience 
in boiler application. Contact him for more informa- 
tion on the features that exemplify the engineering 
excellence of Cleaver-Brooks. 


Write for free booklet, “How to Select a Boiler.” 


Cleaver Brooks’ 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 
Dept. M, 301 E. Keefe Ave., Milwaukee 12, Wis. 


PERFORMANCE PROVES THE ENGINEERING EXCELLENCE OF CLEAVER-BROOKS BOILERS 
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Here’s an extra-sturdy threader that’s instantly ready to 
thread any of the three conduit sizes most used. Each die-set 
is locked in place . . . can’t get lost. Yet dies are easy to reverse 
for close-to-wall threading. Centering guide keeps conduit 
straight for true-threads every time. Twin handles double 
leverage for easy thread cutting. Choice of long-wearing alloy 
or high-speed steel dies. Straight conduit dies also available. 


Call your distributor today. For your convenience he 
maintains a complete stock of Rial Work-Saver Pipe 
Tools and parts. 


Marmaduke 


Begins on page 138 


faster pace. Hugh Dermott himself 
got on one end of a hand truck. The 
crop would be saved—even if it took 
three times as long to do the job, and 
even if the peas didn’t bring top 
prices. 

This was the picture at Clyde Coun- 
ty Cold Storage when Marmaduke 
Surfaceblow, inspector for the Cen- 
tral Machinery Insurance Co of Chi- 
cago, parked his old Duesenberg 
sports car, the one with the two com- 
plete ignition systems, next to the 
boiler house. 

The husky 6-ft 4-in. inspector 
slammed his car door shut, blinking 
his eyes a few times as the full glare 
of the noon sun hit him. He recalled 
his last visit here. Then they were hav- 
ing costly compressor breakdowns 
from overfeeding liquid ammonia to 
the evaporator coils. He sat down with 
Pete Smith and sketched out a piping 
system with a heat exchanger on its 
low side that would prevent that head- 
ache. Then he spent the evening ex- 
plaining it to the chief engineer. It 
was all beyond the call of duty—but 
Smith had not even sent him a bottle 
for Christmas. 

Suddenly he doubled his huge fists, 
stretched and let out a mighty yawn. 
Friday night he’d be in Chicago, 
dancing with his girl friend Betty 
Crane. She’d make him forget about 
boilers and compressors—but he 
could use some extra spending money. 

Now that he was wound up and 
ready for action, he glanced at the 
loading platform. It was crowded 
with parked trucks, all filled with 
peas. And the road along the highway 
was clogged with more loaded trucks. 
The farmers were milling around, 
grumbling to one another. 

As Marmy looked toward the load- 
ing platform again, everyone seemed 
to be pushing a hand truck. Pushing, 
hell—they were shoving them and 
trotting; looked as if they were try- 
ing to win a race. What Marmy saw 
there threw him off his stride. In- 
stead of heading for the compressor 
room, he gave his gray bowler a star- 
board list, lit a cigar and headed 
toward the activity along the plat- 
form. 

But just as he climbed the six steps 
to the high platform, a shiny Lincoln 
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NON-CORROSIVE 


nt a constant, p 


~When you install Hoffman Float Valves, you always have just the precise 
quantity of liquids required in your open storage tanks, process tanks, cooling _ 
tower basins... tanks won’t overflow, nor will liquid level drop below speci- 
fied range. Hoffman engineered Float Valves, available in either globe or 
angle pattern, have brass bodies, seamless copper floats, and special “Buna-N” 
discs for reasonably clear liquids with a maximum temperature of 200°F. 
Sizes: 4” to 3”: operating pressures to 100 P.S.I. maximum. 


HOPEMAM COMPLETE LINE OF SPECIALTIES... STEAM AND WATER 


Free Float Valve = i 
ing types, dimen- a 
sions, capacities, 
etc., is available : 


4 Radiator i i : Condensation Temperature 
from Hoffman. Vents Vents Circulators Pumps Regulators 


HOFFMAN SPECIALTY ree CORP. 
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SAVE POWER AND WATER WITH 
THIS AIR COOLED CONDENSER 


NIAGARA AERO® VAPOR CONDENS- 
ERS give sustained full capacity in condens- 
ing vapors by evaporative cooling with only 
nominal use of water. You have no problem 
of water availability, or disposal, or quality, 
or temperature. 

The system is self-contained ...no cooling 
tower or spray pond is required. You save 
not only the cost of condensing water but 
also the expenses of piping and pumping, 
and the cost of water handling equipment. 

In the Niagara Vapor Condenser the heat 
is removed at the rate of input and the cool- 
ing effect, directly proportional to the load, 
is controlled by varying the amount of air 


passing over the cooling surfaces. Operation 
is automatic and trustworthy. 

Liquids and vapors are always held at 
constant temperature under close control. 
You get uniform distillation products the 
year round. You get better quality and in- 
creased production. 

Non-condensibles are effectively sepa- 
rated and sub-cooled, giving you better 
vacuum pump operation. You save power 
and steam. 

Niagara Aero Vapor Condensers are man- 
ufactured in standard units in a range of 
capacities up to thirty million BTU’s. Write 
for full information; ask for Bulletin 139-R. 


NIAGARA BLOWER COMPANY 


Dept. P11, 405 Lexington Ave., New York 17, N. Y. 


Niagara District Engineers in Principal Cities of U.S. and Canada 
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NEW FROM Hal 
Low-Cost + High-Performance 


“PACKAGE” 


_DEMINERALIZERS! 


TWO-BED and UN-A-BED 
= STANDARD UNITS 


AVAILABLE!! 


Unless special conditions require you to use a special demineralizing system, you 
can save big money—and get excellent results—with the new H&T Standard 
“PACKAGE” DEMINERALIZER! Into these superior Standard Units, we've put the 
experience of 16 years in building many hundreds of manual and automatic demin- 
eralizing systems. Result: H&T “PACKAGE” DEMINERALIZERS are masterpieces of 
design and construction—unequolled in performance and wonderfully low in cost. 


Write for details of Two-Bed and Un-A-Bed Demineralizers 


HUNGERFORD & TERRY, INC. 


CLAYTON 3, NEW JERSEY 
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limousine screeched to a halt in back 
of him. Two men jumped out, one out 
of each front door. They raced up 
the steps, passing Marmy on the dou- 
ble. Why all this hurry and why did 
they head for the office on the plat- 
form’s other end? All this puzzled 
the swashbuckling inspector. 

Then he suddenly recognized the 
chief engineer himself pushing a hand 
truck. Sweat was pouring down Der- 
mott’s contorted face. Marmaduke 
stood still for a minute, not believing 
his eyes, 

Just as he started toward Dermott 
and called out, “What's all this grunt 
and groan business, Chief?”, the two 
men from the Lincoln came toward 
them. They had a third man in tow. 
All three seemed to be angry or wor- 
ried, Marmy couldn’t tell which, But 
he recognized the third man as Pete 
Smith, owner of the cold-storage 
plant. 

Barging up to the chief, Smith 
called out, “Say, Hugh, the Schultz 
brothers here want to talk with us.” 
The chief dropped the handles of his 
empty hand truck and walked toward 
them, mopping the sweat from his red 
face with a large bandana. 

Upon seeing the chief engineer, the 
taller of the two brothers opened up. 
“Look here, Dermott, how in hell 
long you gonna hold up our trucks? 
We got tons of peas piled up at our 
farms and more stacking up by the 
minute. But you won’t unload our 
trucks fast enough to get those peas 
here. What are you trying to do, ruin 
the biggest crop we’ve had in years?” 
By then, the farmers were leaving 
their parked trucks and gathering 
around to listen. 

Hugh Dermott just stood there. 
He looked as helpless as a speared 
fish, When Schultz finally closed his 
mouth, the chief hurriedly briefed 
him on how his charging generator 
went haywire when he tried to help 
out Alf Strickler. And the only guy 
in that neck of the woods who knew 
anything about fixing a_ battery 
charger was over in Wabash county 
having his gall bladder removed. So 
what could Hugh do but use the hand 
trucks? 

“Sure, but who’s gonna pay us for 
all those peas we got harvested and 
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HENNEPIN STATION 


HAVANA STATION 


CONSTRUCTION 


for Illinois Power 


A 14-year era of extensive expansion 
has been enjoyed by Illinois Power 
Company, with an increase of 
1,092,000 KW generating capacity 
shared by the four stations serving 
the state. Midwest is privileged to 
have been the supplier and erector 
of piping for all stations during this 
expansion program. 


For information on Midwest’s 
complete piping erection services 
for power stations and industrial 


processing plants, write today for i = E S 


24-page illustrated brochure PIPPIN CG 
POWER AND PROCESS PIPING, os . A division of Crane Co. 1450 South Second St. St.Louls 4, Missourt 


POWER * NOVEMBER 1961 For more facts circle 290 on Reader Service card, p 99 143 


- 
= 
1. 
| 
—— 


HIGHLANDER 


COMPLETELY AUTOMATIC 
BOILER-BURNER UNIT 


&p 


(e) & 


Certified rating for 
output. nder- 


writers’ Laboratory 
Approved. 


PROVEN ECONOMY 


SAVES ON INSTALLATION. The new 
Highlander is a completely assembled 
boiler-burner plant. Installing one simple 
unit saves money. Designed by Engineers 
with years of experience in matching 
burners and boilers for the exact job — 
whether it is power, processing or heat- 
ing. No problem of taking a boiler and 
trying to match a burner to it. The 
Highlander Boiler-Burner unit is design- 
controlled at the factory. 


SAVES ON OPERATION. Designed to 
get maximum economy from available 
fuels. The Highlander is built for low 
pressure or high pressure steam or hot 
water — Industrial Combustion burner 
furnished for a heavy oil, light oil or 
combination of gas/light or gas/heavy 
oil. Simple! Just 2 flue passes. Easy 
Maintenance! Boiler interior easily acces- 
sible. Reliable! Each burner is com- 
pletely fire tested at the factory. 


YOUR CHOICE OF HEV-E-OIL, HEV-E-DUTY GAS 
or COMBINATION GAS and OIL BURNER 


HEART OF THE HIGHLANDER is the 
famous Industrial Combustion Burner. 
The HEV-E-OIL Burner engineered to 
use inexpensive No. 4, 5 and 6 heavy 
oils is shown here. Available from 5 to 
150 gph. HEV-E-DUTY Power Gas 
Burners and Combination gas/oil Burn- 


ers from 720,000 to 21,000,000 BTU. 


Write Dept. J-111 for complete information. 


COMBUSTION 


INC. 
EXECUTIVE OFFICES: 4447 N. OAKLAND AVE., MILWAUKEE 11, WIS, 
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spoiling by the minute?” piped up the 
smaller of the Schultz duo, his nasal 
voice rising to a squeak. 

“Do you know that dumb trick of 
yours can cost us $80,000 in the next 
two days?” cut in his big brother, 
staring bullets through the chief. 
Smith and Dermott exchanged wor- 
ried glances, but said nothing. What 
could they say? 

“BILGEWATER on giving $80,000 
worth of peas the deep six,” suddenly 
roared a foghorn voice. “I’m Marma- 
duke Surfaceblow, the machinery in- 
spector, and I’ve got nothing to do 
with your lift-truck battery charger. 
But if that rig hasn’t burned up com- 
pletely I might be able to put you 
back into business.” 

“Why of course, Mr Surfaceblow. 
How lucky you came along.” Like a 
drowning sailor reaching for a float- 
ing piece of timber, the owner flashed 
a sickly grin. “Show the inspector the 
charger, Hugh,” he ordered his chief 
engineer. 

“As you were—don’t let go the 
stern lines yet, Mr Smith,” bellowed 
the onetime marine engineer in his 
gravelly voice, as he hooked his right 
thumb into the armpit of his vest 
and blew a few smoke rings into the 
air. “We’re talking about an $80,000 
cargo. That’s a lot of pea soup. And 
since I’m not Santa Claus, exactly 
how much is it worth if I save your 
crop?” 

Pete Smith’s eyes widened. He 
quickly shot an annoyed glance at 
the two irate brothers, then back at 
Marmaduke. He was on the hook, and 
no mistake about it. With that kind of 
money involved he couldn’t talk pea- 
nuts, 

“Well, that depends,” he finally 
said, stalling for time, as the two 
Schultz brothers ominously awaited 
his answer. “It depends on how long 
it'll take you to get those lift trucks 
rolling—of course.” 

“That I don’t know,” barked the 
inspector emphatically. “I just got 
here, and I’ve never seen your charg- 
ing equipment. But if I can put it 
back into business, you'll have those 
lift trucks charged by tonight. All I 
want for myself is a thousand clams. 
And I want to waltz out of here with 
that green stuff safely anchored in 
my cargo hold. 

continued 
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PREVENTION OF CRUELTY 
TO OLD COMPRESSORS 


You've got at least one air compressor, 
of course. Doesn’t everybody? And 
there it sits, pumping its heart out for 
you year in and year out. And you 
there, Simon Legree, do you ever give 
it a break and measure its capacity? 


One measure is the useful work done 
or your compressed air tools, of course. 

owever, this yard stick may make 
your compressor installation seem way 
oversize, but don’t blame the 
equipment. The puffing oldster isn’t 
responsible for choked intake filters, 
poorly designed suction pipes, 


overcooling, undercooling, inadequate 
distribution mains and wet air. Al 
these things can cost you. 

Off and on we're going to talk about 
compressors in these pages, if you don’t 
mind. It’s a big subject and the lesson 
for today will be confined to the air 
intake. Can you imagine a more 

logical place to start? 

Where to locate the intake? Easy. 
Where the atmosphere is clean and cool 
and dry. raat: air and grit choke filters 
and eventually get through to cause 
wear. The cooler the air, the more you 
can compress per revolution. You'll get 
10% more air delivered at 40°F. than at 
90°F. And dryness is imperative, 
because compressed air can’t contain 
all the moisture it can hold in its 
uncompressed state. Where does the 
moisture go? Into mains, tools, and 
valves, unless it’s removed. And need 
we add that chemical fumes cause 
corrosion? That includes exhaust gases 
from engines and furnaces. CO: in the 
presence of oxygen and moisture can 
rust your valves, tools, nozzles and 
sprays. 


How about intake size? Keep pipes 
short, sized right, and straight as 
possible. Small pipes with snaky bends 
reduce pressure and capacity. For an 
educated example, a pressure loss due 
to friction in the intake pipe and filter 
of 2 psi (14.7 to 12.7) will reduce 
output of a 125 psi compressor by 7.5%. 


How do we know so much? Well, as we 
continue in future issues, we’ll be 
talking drains and traps and cooling 
and safety controls for compressors— 
all of which we manufacture. That’s 
how we know so much. If you can’t 
bear to wait, just write. It’s that easy 
to get information out of us. 


SARCO AND THE 
FLYING DUTCHMAN 


In the pipe shop of a major office 
building complex on New York’s east 
side, the Flying Dutchman flies again. 
This is really a bright idea which could 
‘well become standard practice 
elsewhere, because it’s the kind of 
logical precaution that would make 
sense anywhere. 

The chap in our photograph is putting 
together, according to precise, 
dimensioned drawings, an assembly 
consisting of a Sarco Thermo-Dynamic 
Steam Trap, e TD-50, a Sarco 
strainer, and valves and fittings for 
stock. The assemblies will be used for 
quick and easy replacement in the 
event of failure or any possible 
maintenance requirement in the steam 
distribution system, the heating system, 
or the air conditioning system. 


WORLD’S LARGEST ESPRESSO MACHINE? 
No indeedy. It’s a pilot plant Hydrofiner unit 
built by The Lummus Company at its Engi- 
neering Development Center in Newark, New 
Jersey. And its presence here is due to the 
fifteen %” Sarco Thermo-Dynamic Steam 
Traps which vent and drain its 35 pound 
tracer lines plus a %2” TD-50 as a main 
drip. Nice to be picked for projects like 
this. Makes us proud. 


SARCO COMPANY, INC., 635 MADISON AVE., NEW YORK 22, N.Y. 


STEAM TRAPS @ TEMPERATURE CONTROLLERS @ STRAINERS @ HEATING SPECIALTIES 
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We'd like to be able to report that this 
plan recently saved thousands of 
people from freezing or roasting during 
a crisis. So far, however, the assemblies 
have proved to be an ornamental 

kind of insurance policy. Alas, there 
have been no failures. That dog-goned 
Sarco performance is just too reliable 
for its own good. 


WE'VE GOT THINGS 
TO GIVE AWAY 


First of all, we have a new spring clip 
to hold together a bunch of papers on 
your desk, or something. It’s not 
complicated, but it is difficult to 
describe, so we’ve gone to the 
tremendous expense of paving our. 
local Michaelangelo sketch it here. 

If you have no papers to hold together, 
it makes a rather delightful snapping 
noise that might amuse you. ae 
it also has a cross section of a -50 
steam trap printed on it which actually 
moves when you wiggle your eyeballs 
at it. In case you still don’t know how 
a TD-50 works, this is for you. 


Second, we've still got engineers’ 
sketch pads which we enjoy giving 
away so much we're offering them 
again. In case you’re new here (Hello!) 
they contain isometric grid paper for 
use by anyone involved in piping or 
hookup sketches for process or 

heating applications. 

And the famous Sarco key chain, 
which is really exactly that—a chain— 
about 60 times as handy as a fat case, 
we're offering again too. This has a 
TD-50 replica attached, but detachable. 
Call it tawdry promotion if you will, 
but our super-aesthetic wife wears 
one proudly around her neck. 

All of these are available from your 
Sarco representative. Or, if he’s out, 
write in. 

There’s really no reason to keep this 
conversation one-sided. After all, we’re 
both interested in these subjects or you 
wouldn’t have read this far. So write, 
even if it’s only about a difficult 
problem. 7826 
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SOLENOID 
VALVES 


.. ARE RUGGEDLY & ACCURATELY 
CONSTRUCTED TO GUARD AGAINST 
COSTLY FLOW FAILURES. 


The entire operating mechanism of Magnatrol 
Solenoid Valves can be cleaned, repaire 
replaced WITHOUT removing the valve body 
from the pipe line or breaking flexible elec- 
trical leads. 
This unusual design advantage plus the fact 
that every Magnatrol Valve is CUSTOM AS- 
SEMBLED and FACTORY TESTED . . . means 
greater dependability. 
Available in normally closed and normally open 
modeis, in pipe sizes from 1/4” to 3”. Pres- 
sure ranges from zero up to psi. 

Catalog 
mailed upon 
request. 


VALVE CORP. 
Hawthorne 10, 
New Jersey 


Lay off that 


blow-off valve 


You wouldn’t hand fire your boilers, so 
why blow them that old fashioned way. 
The Madden System does the complete 
job automatically — controls solids con- 
centration accurately; recovers practi- 
cally all the BTU’s from the blowdown 
water; yet requires no maintenance. If 
you can afford three square feet of space, 
you can afford the Madden Continuous 
Blowdown and Heat Recovery System; 
the savings will pay the initial cost 
within a year’s time. Before you open 
another blow-off valve write for “Blow- 
down Low-Down”. The Madden Corpo- 
ration, 1345 Jarvis Ave., Chicago 26, Ill. 
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Marmaduke 


Begins on page 138 


“That’s kinda steep. . . .” Pete 
Smith started to haggle, his Adam’s 
apple doing a violent Mexican jump- 
ing act. But that’s as far as he got. 

“Will you cough up our loss if that 
crop spoils while you stand here argu- 
ing?” barked the bigger of the 
Schultz brothers, getting pink around 
the gills. 

“OK, you got me over the vinegar 
barrel,” came the inevitable reply. 
“Take Mr Shylock Surfaceblow to 
your charging room, Hugh.” The four 
men followed the chief engineer into 
the building. 

In the charging room, Marmy gave 
the equipment a quick once-over with 
his observing eye. The m-g charging 
set consisted of a single rotor with 
440-volt 3-phase squirrel-cage motor 
windings on one end, the de genera- 
tor windings on the other. The gener- 
ator’s field poles were self-excited. 
He saw that the lift-truck batteries 
were connected to the charger output 
with a polarized plug. 

Marmy quickly checked the polar- 
ity and found it reversed. “Just as I 
thought,” was his only comment. He 
glared at the charger for a moment 
and then a smile broke across his 
leathery face. “Everything else looks 
shipshape, including this charging re- 
lay,” he observed with great satisfac- 
tion. “So it’s Christmas after all.” 

“Now, Chief, you must have at least 
one good battery stowed away that’s 
at least partly charged and has some 
zing left in her,” he told Dermott. 

“We got one spare. Her voltage 
should be up because she hasn’t been 
used far as I know. But why?” asked 
Dermott, completely lost. 

“Tow in that battery,” barked 
Marmaduke, puffing furiously on his 
stogie. 

A minute later the inspector had 
the battery connected to the charger. 
He quickly lifted the generator’s car- 
bon brushes, then closed the charg- 
ing relay for an instant and watched 
the needle on the voltmeter jump. 
“Kick her in,” he barked at the chief 
engineer. The chief did, and to every- 
one’s utter surprise, the charger 
worked. The Schultz brothers slapped 
each other on the back. 

“Well Pll be a flying heifer. What 
in tarnation did you do to bring her 


Write for.... 


Power's 


REPRINT 
FOLDER 


eoeee which gives 


SUMMARIES 
and 
PRICES 


Power's 


information-packed 


SPECIAL 
REPORTS 


"the most useful condensed 
handbooks in the field." 


POWER, 330 West 42nd St. 
New York 36, N. Y. 


Please send me a copy of 
POWER’s “REPRINT FOLDER” 
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SILICONE NEWS from Dow Corning 


onsider these 


..-and you'll specify silicone insulated motors! 


Electric motors, properly applied, are about as reliable 
as any rotating equipment can be. But what does 
“properly applied” mean? Do the newer motor insula- 
tion systems modify long accepted application prac- 
tices? If so, how? What about reliability? Rated 
loads? And that old bug-a-boo, costs? 


Reliability depends on where a motor is located and 
what kind of job it’s doing. High ambient temper- 
atures and the heat of overloads are handled easily by 
the high thermal stability of silicone insulation. Fly 
ash and other airborne contaminants bounce off sealed 
silicone rubber insulation systems without degrading 
reliability. Humidity and moisture are taken in stride 
by coils that have been high potted under water as a 
production check. 


Rated load of driven equipment is frequently the 
maximum load a motor ever will be called on to 


deliver. Specifying motors with nameplate horsepower 
rated for short-term, peak load conditions is being out- 
moded as too expensive. Today, it’s far more econom- 
ical . . . and just as reliable . . . to specify silicone 
insulated extra service factor motors with horsepower 
rating based on nominal load conditions. Additional 
horsepower output — up to 50 percent above name- 
plate rating — is available for peak loads because of 
the excellent thermal stability of silicone insulation. 


Reduced costs result from specifying extra service 
factor motors. Further savings... up to 30 percent of 
initial costs...result from specifying open motors 
with sealed silicone rubber insulation systems instead 
of motors with elaborate enclosures. 


If you have not investigated Dow Corning silicone 
insulation systems, why not take advantage of the free 
literature offer below? 


“Specify Silicone Insulation . . . and Save” 
is yours for the asking. Write Dept. 3423, 
Dow Corning Corporation, Midland, Michigan. 
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Roto engineers are constantly designing new equip- 
ment to meet new conditions and applications for 
its tube cleaners. If you have a pipe or tube clean- 
ing problem, we will be pleased to place our long 
Write, 


specialized experience at your disposal. 
wire or 


Phone HUmboldt 3-0570 


Illustrated are a few of the many types 
and sizes of Rotojet Tube Cleaners 
driven by air, steam or water. We 
analyze each application before recom- 
mending equipment that best meets 
the requirement. 


ELLIOTT COMPANY — ROTO PLANT 
Tube Cleaner Specialists Since 1910 


1071-53 Bristol Road, Mountainside, N. J. 
For more facts circle 297 on Reader Service card, p 99 
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Marmaduke 


Begins on page 138 


to life? Well for gosh sakes... .” 
was all the chief could blabber as he 
scratched his head and looked in- 
credulously from the charger to Mar- 
maduke Surfaceblow. 

“I’m no witch doctor and I don’t 
use black magic,” roared Marmaduke. 
“If she didn’t have that polarized 
plug it would have been easy to re- 
verse the battery connections to the 
charger. But I gave her current 
through the field poles in the right 
direction, and the reversed residual 
magnetism changed in polarity. Now 
your charger has the correct polarity 
again, so she works, 

The chief quickly hooked the lift- 
truck batteries to the charger. The 
owner, Marmaduke and the two 
Schultz brothers went to the office, 
while the chief hurried back to his 
hand truck. 

Inside the office the charging con- 
tinued, only this time in the form of 
folding money from Smith’s safe into 
Marmy’s hot hands. Then the Schultz 
brothers invited Marmy and Pete 
Smith to their farm, where they prom- 
ised a country-style dinner that the in- 
spector wouldn’t forget for a long 
time. “And maybe we can dig up a 
jug or. two of hard cider,” winked 
the bigger of the two brothers, “and 
throw in a barn dance tonight for 
good measure. Our Clyde County 
girls are mighty easy to look at.” 

To this day, the natives of Clyde 
County talk about that 1936 pea 
crop. That was the year the Schultz 
brothers, the smaller growers, the 
Clyde County Cold Storage Co and 
the pea pickers had their biggest year 
on record, Of course, they'll tell you 
that the machinery inspector didn’t 
do so badly himself, not for only 
about five minutes of work. Or was it 
merely for knowing a few basic fun- 
damentals—the kind every person 
responsible for expensive power- 
plant equipment could easily learn 
about from books or trade maga- 
zines, in the first place? 

—STEVE ELONKA 


Epiror’s NoTE: Can you top this 
story? If so, send it in. If it isn’t used 
for Marmy, it may make a What 
would you have done? In either case, 
if we write a story around your in- 
cident you'll receive $15. 
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SERIES VALVE 


: WHITEY Research Tool Co. manufactures a complete stock of small 
-valves designed for instrumentation work or any application 
_demanding flawless performance in fluid or pneumatic systems. 
The WHITEY Valves above illustrate some of the wide variety of 
connections available in %” and “%" pipe and tube sizes. These 
‘valves are stocked locally by your WHITEY Distributor. 


In answer to customer demand, all WHITEY Valves through 2” 


VALVES 


size are available with Syondoe Tube Fitting Connections to 
facilitate ease of installation and positive, leakproof performance. 
Male and female pipe connections through 2 "size are also avoilable. 
Panel mounting; Teflon* cylinder packing; micro-regulating and 
non-regulating stems are standard features on all WHITEY Valves. 
For color coding purposes, colored handles may be specified 
when ordering WHITEY Valves. 


Complete technical data on WHITEY Valves available on request ° 


FOR EXACTING 


RVICE 


OAKLAND 8, CALIFORNIA 


M T a 
i 
¥ RESEARCH TOOL CO. 5525 MARSHALL STREET 


Class T three-stage, non-lubricated compressor. 


Class Y¥ four-stage compressor. 


3 
‘| 
‘ 
2 
Class FE five-stage compressor. 
ate 150 POWER * NOVEMBER 1961 pie 


CP’s wide variety of compressers include the low speed horizontal duplex, and “four- 
corner” designs. Simple, sturdy, conservatively rated, they have distinguished themselves 
for their high efficiency, dependability, low maintenance cost, long life. Available in sizes 
up to 2,000 horsepower; from one to six stages for pressures up to 15,000 pounds; motor- 
or steam-driven. 

CP also offers a wide choice of other types, tailored to meet specific requirements. 
They include the Class “T” horizontal, straight-line in sizes to 150 hp; the Class “Y” up to 
300 hp; and the Class “FE” horizontal, balanced-opposed in sizes up to 6,000 hp. 


Chicago Preumattic 


AIR AND GAS COMPRESSORS + VACUUM PUMPS * PNEUMATIC AND ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS * | C TOOLS 
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Powerscope selective look 


First million-kw unit in sight 


Consolidated Edison Company of New York City 
has ordered world’s largest turbine-generator, with 
expected capability in excess of 1-million kw. Allis- 
Chalmers will build the unit for a price tag of $131 
million, and plans to complete it by early 1966. The 
2-shaft cross-compound unit will operate at 2400 psi, 
1000/1000 F, 3600/1800 rpm. New turbine-gener- 
ator and its boilers will go up on a site next to com- 
pany’s East River station on East 14th St, Man- 
hattan. Construction starts in 63, Con Ed’s current 
capacity tops 5000 mw, and the utility ties in to a 
40,000-mw power block stretching from Long Is- 
land to Quebec. 


Largest pumping facilities 


Five giant pumps will be used in the nation’s 
first hurricane dam at Providence, R. I. Each 
vertical-propeller pump will top 20-ft dia, 
measure some 3] ft end-to-end. Driven by 
4500-hp motors, they can handle over 4144 
billion gpd in combination — Worthington 
Corp is building the pumps under a $1.5- 
million contract awarded by the U.S. Army 
Corps of Engineers. Fox Point Dam _ will 
stretch 680 ft across the Providence River to 
protect downtown Providence, which is below 
sea level. Normally the river and tides will 
flow through three 40-ft river gates. But when 
hurricanes boil up raging waters, the gates 
will close to keep the storm tides out. Then 
the Worthington pumps will reroute the 
river’s overflow into Naragansett Bay. 


Fuel cells forge ahead 


152 


Natural-gas industry is at work on a cell that turns 
gas into electricity by chemical reaction. Accord- 
ing to Martin Elliott, v-p of Illinois Institute of 
Technology, the industry is currently studying a 
fuel cell that uses molten-carbonate electrolyte and 
operates around 1500 F. They’re also researching 
thin-film solid-electrolyte cells. One 0.8-kw natural- 
gas fuel cell used together with storage batteries 
could supply all electricity for the average home, 
plus heating or cooling. Combined efficiency: 80%. 


Ammonia is Allis-Chalmers’ latest candidate. 
Ammonia fuel is economical, they say, and 
handling techniques have already been 
worked out. The lab-sized ammonia fuel cell 
has electrodes of porous carbon, with concen- 
trated potassium hydroxide as electrolyte, 


Back-pack power supplies 


Navy now has a back-pack 1-man-portable thermo- 
electric generator. Developed by Westinghouse Elec- 
tric Corp, the experimental electric plant burns bot- 
tled propane gas or can adapt to ordinary gasoline. 
Solid semiconductor materials convert the gas 
flame’s heat into electricity when a fan mainiains 
the proper temperature difference across them. The 
generator grosses 340 w; the fan uses 80 of them. 


Back-pack thermionic power supplies using 
fossil fuels will be studied by Atomics Inter- 
national for the Army. They’ll be working 
along a 3-pronged approach, investigating 
thermionic converters, heat sources and high- 
temperature materials. The thermionic con- 
verter produces electric current by heating an 
electrode so that electrons boil off and jump 
to a cooler electrode. 


Pump-turbines hold 1200-ft head 


Two single-stage reversible pump-turbines will 
transfer water at night from an underground plant 
to a reservoir 1200-ft above. That’s the highest head 
so far for single-stage reversibles. English Electric 
is building the units for North of Scotland Hydro- 
Electric Board’s 400-mw pumped-storage plant on 
Loch Awe. Units are rated 142,000/136,500 hp. 


Air-pollution fight rages ahead 


Representatives of San Francisco’s pollution- 
fighting organizations recently toured the Bay 
Area Air-Pollution Control District, viewing 
dramatic demonstrations of industry’s control 
efforts. At the Lakeside Junk Company they 
saw a dense black column of smoke abruptly 
cut off as a $10,000 multiple-chamber incin- 
erator went into operation. This incinerator 
reduces pollutant output from 1200 to 100 Ib 
per month. At Titan Metal Manufacturing 
Company they inspected a $65,000 baghouse 
installation, which operates like a _ giant 
vacuum cleaner, collecting 50 tons of pollut- 
ants a year in 1280 special Dacron bags. Using 
their new equipment, both these companies 
are now complying fully with regulations. 


More ammunition for the fight: a large-scale animal 
study will attempt to cast some light on pollution’s 
effects on human health. U.S. Public Health Service 
is giving Detroit’s Wayne State U College of Medi- 
cine $190,000 to study more than 4000 animals— 
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this month’s power-field happenings 


B G A SKROTZKI, Associate Editor 


rats, guinea pigs, rabbits and mice. In particular, 
they’re watching lungs, blood and length of life. 
One-third of the animals will breathe contaminated 
air pulled in from a busy street. Second group gets 
normal urban air from the lab—same air the in- 
vestigators are breathing—while the lucky third 
lives in a special clean room. 


Engineering must build for the future 


The profession is going ahead so fast that en- 
gineering knowledge becomes obsolete at the 
rate of 5% a year. So said Dr Richard Folsom, 
president of Rensselaer Polytechnic, at the 
New York City dedication of Cooper Union’s 
new Engineering Building. That means that 
if the graduate doesn’t keep on studying, in 
ten years only half of what he knows will be 
up-to-date—in 20 years, presumably, he’ll 
know nothing! Solution to the dilemma, says 
Folsom, is “closer cooperation between study 
and practice”—continuing education leading 
to continuing professional development. 


Critical manpower guaranteed 


A new program aims to make sure vital engineers 
and scientists aren’t snatched out of industry by a 
wholesale draft during a national emergency. De- 
veloped by EJC’s Engineering Manpower Commis- 
sion and the Scientific Manpower Commission, 
program is called Employer’s Inventory of Critical 
Manpower. Purpose is to insure effective use of 
technical manpower: help employers analyze their 
own personnel situation in the light of draft regula- 
tions, and give the Selective Service people a bal- 
anced order of call so they won’t draft essential men 
in time of emergency. 


Gas-turbine packages sold 


Greenwood Utilities of Mississippi has ordered 
a 11,250-kw General Electric packaged gas- 
turbine power plant. Installed late this year 
or early in °62, unit will handle peaking and 
firming system capacity. The plant operates 
remotely and unattended on dual fuel—gas 
and distillate oil. It will go in next to the 
Greenwood-Henderson steam-turbine-genera- 
tor station and be controlled from there. — 


First ‘of two 11,300-kw Westinghouse gas- 
turbine power packages for Sierra Pacific 
Power Company’s Tracy substation north of 
Reno, Nev. starts up next Nov 15. The twin 
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units are self-contained and controlled auto- 
matically. They'll be supplied as turnkeys, in- 
stalled and ready to go. 


Supermagnet is doughnut-sized 


Weighing only 1 lb, new magnet creates a field 
twice as strong as a conventional 20-ton electro- 
magnet as big as an automobile. Westinghouse re- 
search people, its originators, think this super- 
magnet will trigger some far-reaching changes in 
man’s use of electricity. Possible applications: elec- 
tric generation and distribution equipment, atom- 
smashing machines, lightweight power plants for 


space travel. (McGraw-Hill World News) 


Senate to study fuels and energy 


The U.S. needs a coherent policy on how best to 
use its fuel and energy resources, says Sen Jennings 
Randolph of W. Va. America can no longer afford 
the wasteful laissez-faire philosophy of letting all 
fuels compete as best they can. So the Senate will 
study the nation’s energy, aiming to identify most ef- 
ficient regional fuel-consumption and energy-use pat- 
terns from the point of view of the entire economy. 


Northwest hydro companies agree 


Hydro generating utilities of the Pacific Northwest 
and Bonneville Power Administration are ready to 
sign a coordinating agreement. While remaining 
independent and continuing to control their own 
systems, the 11 nonfederal utilities will operate all 
storage and generation on Northwest rivers as if 
under a single ownership. The l-year agreement, 
crowning 15 years’ worth of study and negotiation, 
is considered a pilot plan. If all goes well during 
the crucial year, a long-term agreement will follow 
—as it must, if the U.S.-Canadian treaty for joint 
development of the Columbia River is to work. 
(McGraw-Hill World News) 


Chalk up one more plant computer 


Central Illinois Public Service Co has ordered 
a $130,000 analog computer to fully control 
electric generation and distribution. The 
Leeds & Northrup computer will be installed 
at North Pana Station next year, to control 
output of three steam generators producing 
469,000-kw total. In addition, it will regulate 
interchange of power between Central Illinois 
Public Service and interconnected utilities. 
(McGraw-Hill World News) 
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FLUIDICS* ar work 


HEAT PRODUCING 
PROCESSES 


New way to shrink yearly 
maintenance costs —improve 


heat exchanger operation 


Here is a new wrinkle in cooling-tower 
operation: 

Side stream filtration. It can appreci- 
ably cut your yearly bill for cleaning 
fouled heat exchanger surfaces and 
. condenser tubes. 

Between the cooling-tower and the 
heat-exchange operation stands a new- 
comer to the system—a Permutit® 
Automatic Valveless Gravity Filter. 

Its job is to clean up a small portion 
of the main cooling water stream, 
roughly 1% to 5%. By continuously 
filtering this small side stream the tur- 
bidity of all the cooling water is re- 
duced and held to an acceptably low 
level. 

In the system shown here, suspended 
matter dropped from 2.0 ppm to 0.5 
ppm in just one week, and continued to 
decrease thereafter. 

Less turbidity in the cooling water 
means less fouling of heat exchange 
equipment. Less fouling, fewer clean- 
ings, more efficient operation. 


PFAUDLER 


Aworld-wide company with plants in Germany, Great Britain, Canada, Mexico, Japan, as well asthe U.S.A. 


Costs nothing to operate: To sweeten 
your savings a little more, the Permutit 
Valveless Gravity Filter is automatic, 
in every sense of the word. It operates 
itself, backwashes itself. Has no moving 
parts, requires no attendant, no power, 
no extra pumps. The water used to 
wash serves as part of the system blow- 
off—at no extra cost. 


Now in use: Proved in this new applica- 
tion, the Permutit Automatic Valveless 
Gravity Filter is already saving money 
for several companies. 

All you need, to join them, is a little 
space near your cooling tower, and a 
Permutit Automatic Valveless Gravity 
Filter. For more facts, write: Permutit 
Division, 50 West 44th Street, New 
York 36, New York. 


*FLUIDICS is the Pfaudler Permutit 
program that integrates knowledge, 
equipment and experience in solv- 
ing problems involving fluids. 


PERMUTIT Inc. 
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Salmon get a ride 
downstream 


With the advent of dams, newly 
hatched salmon sometimes find their 
downstream progress halted; this was 
a conservation problem when Puget 
Sound Power and Light Company re- 
cently constructed a dam across the 
Baker River in Washington. A fish- 
transportation system was designed: 
fish milling about in the reservoir 
above the dam are collected in a 
special barge, then pumped down an 
8-in.-ID flexible pipe through the face 
of the dam and released downstream. 

Reservoir end of pipe is 70 ft 
under water and subjected to deep- 
water pressures. Hewitt-Robins dupli- 
cated service conditions for the hose 
by building a vessel in which water 
pressures could be regulated. The 
hose was specified and delivered to 
the satisfaction of salmon, fishermen, 
conservationists and Puget Sound 
Power & Light Company. 


It’s always fair weather 

in this auditorium 

New Pittsburgh, Pa. auditorium has 
a movable, sectionalized roof that 
opens for performances in fair weath- 
er. When it’s closed, ventilating sys- 
tem, supplied by the Westinghouse 
Electric Corp, provides heated or 
cooled air. System is designed so only 
that portion of the building in use 
will be conditioned. 

Outdoor air will be drawn in 
through louvers, pass through filters 
and under exhibit floor via two main 
tunnels, Drawn by fans to four main 
risers, it will then go to the equip- 
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Another 
hig Hydraulic Turbine Hitachi has recently completed two 137,500 kw/125,000 kVA 


hydraulic turbines and generators for the Miboro Power 


Station in Central Japan. 


and Generator The turbine is of the vertical-shaft Francis type, and specified 


e e for a speed of 225rpm, a maximum effective head of 200m 
hy Hitachi and 76.6cu.m/sec water flow, making it one of the largest 
units of its kind in the world. Its runner has a maximum 
diameter of 3.7m and the main shaft a diameter of 95cm. 
The spiral casing, which was constructed in 13 sections to 
facilitate transportation to the site, has an inlet diameter 
of 3.35m and an outer diameter of 11.2m. 

Since the generator was designed for a rated voltage of 
16,500 volts and, in this respect, represents the first such 
attempt in Japan, particular care was taken in the corona- 

Shielding and impulse resistance of the stator winding. 
. The generator is rated at 60 cycles, 225rpm and 0.9 


power factor but is also capable of operating at 50 cycles, 
187.5rpm and 1.0 power factor. 


itachi. Ltd. 
Tokyo Japan 
Cable Address: "HITACHY” TOKYO 


Sp 
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The rating of the AC generator for 
this Kearfott system is 40 KW, 3° 
phase, 60 cycle, 460 volts. ' 


CONTINUOUS 
UNVARYING POWER 
FOR VITAL INSTRUMENTATION 
IN CHEMICAL PROCESSING 


A TYPICAL APPLICATION OF KEARFOTT 
UNINTERRUPTED POWER SYSTEMS 


In chemical processes where even a split-second interruption of 
computers and related instruments can cause heavy losses, pro- 
tection against power failure pays high dividends on a relatively 
modest investment. Take, for example, the Kearfott system pic- 
tured here, which assures surge-free entrance of emergency power 
in zero time in case the normal input varies or fails. 


In normal operation, the DC motor runs continuously on power 
from the static supply, which also keeps the batteries fully 
charged at all times. The AC generator operates in parallel with 
the main power and furnishes about 90% of the vital load 
requirement. 


If the main power fails, the DC motor continues to run, drawing 
its current from the batteries. Simultaneously, the AC generator 
assumes 100% of the vital load. When main power is restored, 
the system automatically reverts to normal operation. 


Kearfott systems are available with generator ratings to 150 KVA 
60 and 400 cycles, single and polyphase, and provide frequency, 
voltage and transfer regulation as required by the application. 


Write for complete data 


KEARPFOTT DIVISION 
GENERAL PRECISION. INC. 


Little Falls, New Jersey 
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ment rooms to be refiltered, heated 
or chilled, mixed with recirculated 
air and distributed by ducts into the 
system’s various parts. Centrifugal 
airfoil fans in equipment room will 


discharge 280,000 cfm. 


Metric system for 
the U. S.? 


The U. S., which has flirted in the 
past with the metric system, may 
actually drop the present in.-lb scale 
and turn to meters and grams. A 
House subcommittee has voted $500,- 
000 for a 3-yr study. The appropria- 
tion is presently stymied and repre- 
sents a drop in the bucket compared 
to probable conversion cost. If 
change comes, billions of dollars 
worth of equipment will have to be 
converted to metric calibration dur- 
ing the next 10 to 30 yr. Some feel 
gains from compatibility with indus- 
try in rest of the world and elimina- 
tion of conversion between science 
and engineering labs here would earn 
back these dollars. Still others feel it 
would increase foreign trade. The 
chemical and pharmaceutical indus- 
tries are making the shift already. 


Sun-dry your clothes— 
with a difference 


The sun cuts costs of heating wash 
water and operating clothes dryers 
in a Florida laundry. Solar-heating 
equipment has only one working part, 
a 1/3-hp pump which operates at a 
cost of $1 a month for electricity. 
12 roof units, each an aluminum 
frame measuring 4 x 8 ft and 3-in. 
thick with a glass surface, are basis 
of the water-heating installation. 
Each has within it a solid copper 
sheet or strip in which inflatable 
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The 6 Machined Metal Packings Specified by Most Engineers 


Yet these are just a few of the many Anchor Machined Metal 


DISTRICT OFFICES Packings being supplied. You can be sure—whatever the 
BALTIMORE, MD. MILWAUKEE, WIS. application—that Anchor can furnish just about any stock or 
BOSTON, MASS. MINNEAPOLIS, MINN. special metal packing that you may need. 
BUFFALO, N.Y. MONTREAL, CANADA 
CHICAGO, ILL. NEW ORLEANS, LA. Anchor Metal Packings, Machined Type, for use on reciprocating 
CINCINNATI, OHIO = NEW YORK, N.Y. rod applications are made to pack steam, gas, ammonia, CO. 
and many other special conditions at any pressure. Highly refined 
DAYTON, OHIO PITTSBURGH, PA. 
DETROIT, SAN FRANCISCO, CAL. carbon rings for use on non-lubricated rods and with gases that 
(WARREN), MICH. SEATTLE, WASH. are corrosive to other packing materials are also available. 
HOUSTON, TEX. SPOKANE, WASH. 
; INDIANAPOLIS, IND. ST. LOUIS, MO. For further information on machined metal packings or other 
LOS ANGELES, TOLEDO, OHIO Anchor products, see your local Anchor Representative. Or, 


(WILMINGTON), CAL. contact the Anchor General Office in Philadelphia. Ask for 


your copy of the Anchor catalog. 


STYLE 308: Solid inside cup} STYLE 128: Bulkhead or 
Cannot distort. New rings ca bronze Desi E141: Solidcasetypefor 
foninedinm onli | STYLE 617: Split type, with oil 
BAB NCHOR PACKING COMPANY 


¢ 


Nicholson weight-operated 
traps for gas, air, steam and 
gasoline service 


This sectional illustration describes the fast, intermittent action 
of Nicholson weight-operated traps for pressures up to 1500 lbs. 
But don’t let that float fool you. This trap is float-actuated, not 
float-operated as are other float-type traps. Here’s how this exclu- 
sive Nicholson feature works. 


When water enters the trap the float rises, eventually actuating 
the weight latch to release the counterweight, which then falls, 
lifting the discharge valve wide open . . . instantaneously. A link 
latch holds. the valve open until discharging water lowers the 
float, actuating the rising counterweight to re-engage the weight 
latch. The discharge valve is then released by the link latch and 
closes instantaneously. 


This rapid, intermittent opening and closing action is a feature 
you'll find only in Nicholson weight-operated traps, including 
models JR for pressures to 250 lbs., WO and B to 650 lbs., and C 
to 1500 lbs. Mail coupon for Catalog 500. 


W. H. NICHOLSON and CO., 12 Oregon St., Wilkes-Barre, Pa. 


Please send Catalog 500 describing Nicholson weight-operated traps for 
saturated or superheated steam, compressed air and gasoline, oil and 
gas service. 


Name 
Company 
Title 
Street 


W. H. NICHOLSON and COMPANY [5102 
12 Oregon Street ° Wilkes-Barre, Pa. 
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tubing is integral with the metal. 
Water in tubing is heated by sun’s 
radiation and circulated by a ther- 
mostatically controlled pump to the 
washing machines. 

Dryers have heat extractors con- 
taining the same copper strip through 
which water is circulated by a 1/55- 
hp pump, thermostatically controlled. 
Water from extractors feeds into the 
hot-water line which runs from the 
solar units to a 500-gal storage tank. 
In this way most of the heat in the 
hot exhaust air is reclaimed. 


Thermoelectricity may 
provide water 


A self-contained electric power plant 
and pumping unit would make it 
possible for families in underdevel- 
oped areas to irrigate their own land 
and supply their water needs. A pro- 
totype, including 50-w power plant, 
has been developed by Westinghouse 
Electric Corp in cooperation with 
the Solar Energy Lab of the Uni- 
versity of Wisconsin. Thermoelec- 
tricity drives an electric métor with 
a water pump connected directly to it. 

A larger solar-thermoelectric sys- 
tem has been operated at part power. 
Capable of 200 w, it will be able to 
supply personal needs of 1200 people 
on a basis of five gal per person per 
day. This system uses an 8-ft saucer- 
shaped mirror which gathers sun- 
light, then focuses it on the thermo- 
electric generator, a 16-lb metal 
“box” 2-in. thick with one black face 
for better heat absorption. Inside 
there are 72 thermoelectric couples, 
each composed of one leg of p-type 
semiconductor material and one of 
n-type. These generate an electric 
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Brady, Nebraska * * Blair, Nebraska 

Gothenburg, Nebraska Valley, Nebraska 

Willow Island, Nebraska Ord, Nebraska 
Cozad, Nebraska % Gibbon, Nebraska 

Lexington (Darr Plant) Nebraska x4 Lexington, Nebraska * Cygnet, Ohio 


Big Bend, Colorado Grantville, Kansas Henrietta, Missouri 
Manzanola, Colorado Midland, Kansas McClure, Illinei 
Ft. Lyon, Colorado Lakeview, Kansas 
McClave, Colorado % Fredonia, Kansas ¥& 
Lamar, Colorado + Longton, Kansas *& pie 
Independence, Kansas 
Memphis, Tennessee 


%* Toledo, Ohio 


Muleshoe, Texas 


* Plainview, Texas 
Lockney, Texas 


NATIONAL’S network of plants covers the nation’s principal alfalfa producing 
areas. These plants guarantee feed manufacturers a complete range of quality 
dehydrated alfalfa, available 12 months of the year. When National 

standardized on MOGUL water treatment and service they gained these 
important advantages: obtained maximum water treatment results, 

full responsibility with one source through the services of the local 

Mogul Representatives—and reduced treatment costs. Mogul offers 

this kind of national service that includes surveys, periodic inspection, 

consulting service and water analysis. All of these services are supplied 

free of charge and results are guaranteed. Write for complete information. 
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“Multiclones remove 
soot at Los Angeles 
steam power plant 


Oil burners in California... and 
coal burners in New Jersey...agree: 


: Electrostatic Precipitators catch fly ash at Sewaren steam power plant 


When DUST is your problem=— 
CLEAR IT WITH WP 


For an efficient, economical solution to any dust control prob- 
lem—look to Western Precipitation. WP is uniquely fitted to 
handle your unique problem — being the one organization that 
custom designs, engineers and installs ALL types of dust 
and fume control equipment: Precipitator, Mechanical, Jet- 
Cleaned Filter, Hi-Temp Filter, scrubbers and engineered 
combinations. 


With no axes to grind for any one system, WP engineers will 


give your job a completely unbiased recommendation — 


whether it’s a quote on your specifications, a single compo- 
nent, or a completely engineered installation ... small, major, 
simple, or complex. 


An inquiry—on your business letterhead—will bring you 
literature promptly. Just write Western Precipitation, 1000 
W. 9th St., Los Angeles 54, Calif. (in Canada, write 8285 
Mountain Sights Ave., Montreal, PQ.) 


Dust and fume control since 1907 


Los Angeles 54 * Mew York 7 + Chicago 2 * Pittsburgh 22 + Atlanta 5 + San Francisco 4 


Division of Joy Manufacturing Company 


ELECTROSTATIC Precipitators TURBULAIRE Scrubbers 
MULTICLONE Collectors JOY-MICRODYNE Scrubbers 
CMP Combination Units also: HOLO-FLITE Processors 
DUALAIRE Jet-Cleaned Filters HI-TURBIANT Heaters 
THERM-O-FLEX Hi Temp Filters TURBULEX Caiciners 


Powerscope 


Begins on page 152 


voltage when heated to a higher tem- 
perature on one side than on the 
other. The couples are connected 
electrically so their voltages add to- 
gether. Operating temperature on hot 
side is 840 F; on cool side, 150 F. 


Scientists estimate that during one 
year, the energy equivalent of 2-bil- 
lion nominal nuclear bombs moves 
across latitude 40 in winds. Energy 
in winds over entire globe at any one 
time is equal to about 7-million nu- 
clear bombs. 


Thermoelectricity protects 
well from itself 


A thermoelectric generator has been 
put into service to protect a mile- 
deep gas well of the El Paso Natural 
Gas Company. Installed in a remote 
region, it supplies the electric power 
needed to prevent self-corrosion of 
the well’s steel casing. Cathodic pro- 
tection utilizes an electrochemical re- 
action that occurs spontaneously in 
metal objects buried in the ground. 
Generator taps a small amount of 
gas coming from the well, burns it 
and converts the heat directly into 
electricity that safeguards the well. 

Connected between the 5000-ft well 
casing and a ground bed of silicon- 
cast-iron anodes packed vertically in 
a 200-ft-deep hole, generator reverses 
the normal flow of current set up by 
the casing as it chemically reacts with 
the soil—this way only the ground 
bed gets eaten away. About six amp 
at 8-v de is generated at 800 F on 
the unit’s hot side. Cool side operates 
at 200 F. 

This is a pilot experiment to see 
if the protective method is feasible 
for other remote locations, 


Potomac Electric Power Co has 
ordered two giant boilers from The 
Babcock & Wilcox Co. Together they’re 
capable of generating 5-million lb of 
steam per hr. Slated for operation in 
1964 and ’65, they are part of the 
$105-million 670,000-kw Chalk Point 
Station to be built in Prince George’s 
County, Md. 
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INTEGRATED MANUFACTURING guides Goulds 


pumps through the foundry, machine shop and assem- 
bly plant to you. 

Result? You get a pump that’s made to order for 
the job it must do. 

Manufacturing pumps ‘‘from foundry to finish’’ also 
cuts costs. That’s why you get a better pump from 
Goulds—made from high-quality, precision parts—at 
no greater cost than other pumps. 

And, because it’s not a mere assembly job, a Goulds 
pump can be designed and built for interchangeability 
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—to cut your spare parts inventory and maintenance 
costs. 

To completely control the production of our de- 
signs, we had to build the world’s largest plant de- 
voted to the manufacture of pumps exclusively. Over 
100 years of experience gives us the know-how. 

For help in solving your pumping problem, write to 
Goulds Pumps, Inc., Dept. PO-111, Seneca Falls, N.Y. 


GOULDS(@PUMPS 
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Poor packing life once was a major 
cause of a spray painting problem on 
the acoustical tile production-line at 
Wood Conversion Company, Cloquet, 
Minn. The packings in the revolving 
head spray machines required frequent 
takeup, were damaged by the water- 
soluble clay and latex paint, failed in 
5-7 days. 

In the search for better packings, 
Wood Conversion Company consulted 
Modern Distributors, Duluth, Minn., 
an authorized R/M distributor. R/M 
No. 363, a new braided asbestos pack- 
ing with a neutral, graphite-free lubri- 
cant, recently introduced by R/M, was 
recommended. Following tests in its 
own plant, the company adopted this 
packing, and with outstanding results. 

Packing life has increased as much 
as 500%, fewer adjustments are need- 


R/M’s Big 7 Packing Types meet 95% of all 


How SEVENeering with R/M eliminated costly packing 
replacement problem on revolving head spray machine 


Switch to new R/M 
No. 363 Packing Rings 
increased packing 

life up to 500% 


ed, shafts wear longer. To sum it up: 
An R/M packing that costs less than 
the one it replaced has not only solved 
a vexatious problem for Wood Con- 
version Company, but has also brought 
the big positive advantage of more 
profitable operations. 


The company has been using R/M 
packings for a number of critical ap- 
plications, all with complete success. 


Call in your nearby authorized R/M 
packing distributor to help you solve 
your packing problems. R/M No. 363 
may not be the answer in your case, 
but you can be sure he stocks the right 
packing to fill your requirements. 
Learn more about SEVENeering with 
R/M .... ask your distributor for a 
copy of the new R/M Big 7 Packing 
Selection Chart today. 


cking needs, 


are sold exclusively through authorized R/M distributors 


RAYBESTOS-MANHATTAN, INC. 


BIG 7 PACKINGS 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 
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Calendar 


Nov 6-8—Technical Conference 
on Nonlinear Magnetics, spon- 
sored by AIEE, IRE, Statler-Hilton 
Hotel, Los Angeles, Calif. Details: 
AIEE, 345 E 47th St, New York 17, 
N. Y. 


Nov 6-9—American Nuclear So- 
ciety, Atomic Industrial Forum, An- 
nual Winter Meetings and Exhibits, 
Conrad Hilton Hotel, Chicago, Ill. 
Details: ANS, 86 E Randolph St, 
Chicago 1, Ill. 


Nov 16 — National Electrical 
Manufacturers Association, 35th 
Annual Meeting, The Plaza, New 
York. Details: NEMA, 155 E 44th 
St, New York, N. Y. 


Nov 26-Dec 1—American Society 
of Mechanical Engineers, Winter 
Annual Meeting, Statler Hilton Ho- 
tel, New York, N. Y. Details: L S 
Dennegar, ASME, 345 E 47th St, 
New York 17, N. Y. 


Nov 27-Dec 1—28th Exposition 
of Chemical Industries, New York 
Coliseum, New York. Details: E K 
Stevens, International Exposition Co, 
480 Lexington Ave, New York 17, 
N. Y. 


Dec 3-6—American Institute of 
Chemical Engineers, Meeting. 
Hotel New Yorker, New York. De- 
tails: AIChE, 345 E 47th St, New 
York 17, N. Y. 


Dec 6-8—American Institute of 
Mining, Metallurgical and Petro- 
leum Engineers, Inc, 19th Electric 
Furnace Conference, Penn-Sheraton 
Hotel, Pittsburgh, Pa. Details: AIME, 
345 E 47th St, New York 17, N. Y. 


Dec 7-9—Canada’s Power Show, 
Queen Elizabeth Bldg, Exhibition 
Park, Toronto. Details: W J Longe- 
way, 410 Bloor St E, Toronto, Can. 


1962 


Jan 22-25—National Plant Engi- 
neering & Maintenance Show and 
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WATER LEVEL INDICATION 


Unmistakable water level readings are assured with 
Diamond’s MP-3000 Multi-Port Bi-Color Gauge, 
equipped with condensate by-pass. A major reason for 
such performance is the unique and exclusive by-pass 
which traps any condensate before it reaches the port 
channel. The absence of condensate in the port channel 
assures a distinct bi-color image — red for steam, green 
for water. Regardless of operating pressure, there’s a 
Diamond Gauge to provide accurate water level readings. 
Write for complete information or contact your local 
Diamond representative. 


Diamond Power Specialty Corporation, Lancaster, Ohio 
Diamond Specialty Limited +» Windsor, Ontario 


& 


Calendar 
PURIFIED 


AiR OR GAS Begins on page 162 


Balance pipe for air 
or gas installation 
Conference, Convention Hall, Phila- 
delphia, Pa. Details: Clapp & Poliak, 
Inc, 341 Madison Ave, New York 17, 


the purest 
ke comp ressed Jan 24-26—American Society of 
r a n d g Ss Mechanical Engineers, Thermo- 


physical Properties Symposium, 
Princeton U, Princeton, N. J. Details: 

. is your. Ss Wei ith ASME, Heat Transfer Div, 345 E 47th 

B 7 _ GUARANTEED TO REMOVE St, New York 17, N. Y. 

this W-A OR MORE OF 


ENTRAINED MOISTURE 


equipment AND SOLIDS Jan 29-Feb Electrical Engi- 
Bee neering Exposition, held in con- 
: Where pipe lines carry ceiiniaal air and gas, liquids and solids are junction with AIEE’s Winter General 
Be generally entrained in the gas stream. Wright-Austin 30L Series Meeting, New York Coliseum. De- 
5 Separators can be used to remove foreign matter on a wide range of tails: Reber-Friel Co, 117 S 17th St, 


applications. For operating pressures to 5000PSIG. Line sizes to 24”. Philadelphia 3, Pa. 
Here are some typical applications: 


—oil and water from compressed air supply lines Feb 4-7—American Institute of 

—oil and water on compressed air service at outlet of inter-cooler and Chemical Engineers, Meeting, Stat- 
ie saree stages in coke oven gas compressors ler Hotel, Los Angeles, Calif. Details: 

—oil, moisture and tar 

—oil and water from CO2 gas lines AIChE, 345 E 47th St, New York 17, 


—oil and water from hydro-carbon lines N.Y. 
—entrainment from vapor lines following evaporation 


Feb 11-17 —National Electrical 
Week sponsored by electrical-indus- 
try groups. Details: NEW Committee, 
Suite 306, 407 N 8th St, St. Louis, Mo. 


Feb 12-15—12th Exposition of 
the Air-Conditioning, Heating 


a This Wright-Austin separator employs centrifugal force to remove impurities from and Refrigeration Industry, spon- 
steam, air or gas flow. The pressure drop is extremely low. Type 31N, as well as other sored by ARI. Los Angeles Great 
models shown, is light weight, compact and sturdily constructed according to W E xhibi ay 
ASME code. estern it Center. Details: 
ARI, 1346 Conn. Ave, NW, Washing- 
Oo 101-AC TRAP ion 
(0-600 PSIG) 
23-AC 

1 TRAP Cast steel body, Feb 18-22—American Institute 
(0-125 of Mining, Metallurgical and 
PSIG) sen: Petroleum Engineers, Annual 


Separated condensate flows to trap. high pressures are 


Drainage is automatic. Particularly involved. Internal 
adapted where cold, gummy, emulsi- —_s mechanism all at- 
fied cylinder lubricants make ordi- tached to cover 
mary traps inoperative. for easy service. 


Meeting, New York, N. Y. Details: 
AIME, 345 E 47th St, New York 17, 


Feb 20—Fourth National Elec- 


trical Insulation Conference, 

WRITE FOR sponsored by National Electrical 

NEW CIRCULAR Manufacturers Assn, American In- 

809-A stitute of Electrical Engineers, Shore- 

Export Dept., 8 South Michigan Ave., Chicago 3, Ill. ham Hotel, Washington, D. C. De- 

164 For more facts circle 310 on Reader Service card, p 99 ‘ POWER * NOVEMBER 1961 


q 
| 
j 
4 
i 
R 
| R 
M 
32L 33L 35L 
| 
he 
ae Ai 3 
i 


s: H. M. WILSON CO., INC., Philadelphia 30, Penna. 


FOUR KEELER TYPE MKL STEAM GENERATORS 
EXCEED EFFICIENCY GUARANTEE AT SEARS 


The Sears, Roebuck and Co. mail order 
plant in Philadelphia encompasses 
millions of square feet of usable space. 
The entire steam requirement plus 
adequate standby is supplied by four 
quick-response Keeler Type MKL 
Steam Generators installed in a recent 
modernization. 


Test results have exceeded the guaran- 
tee of efficiency and their operation has 
been ‘“‘most satisfactory’’! The new 
MKL’s are 40,000 lb stm/hr combina- 
tion oil-gas, custom-designed units, 175 
psi operating pressure. They were in- 
stalled in the space previously occupied 
by four of the six 500-hp boilers which 
they replaced. 


ROEBUCK AND CO. 
Mail Order Plant 


Philadelphia 


The plant serves cata- 
log customers in 8 
states and the District 
of Columbia. Also | 
located here are Sears’ 
eastern territory head- | 
quarters offices, a de- 
partment store, rail and 


POWER * NOVEMBER 1961 


The space and versatility advantages 
experienced at Sears are typical of 
Keeler MKL’s. The basic design pro- 
vides true economy and efficiency with 
quick response to load changes. MKL’s 
are cross drum, bottom supported type 
available in capacities up to 70,000 Ib 
stm/hr. They’re easy to maintain, flexi- 
ble to space requirements, efficient and 
durable. 


There’s a dependable Keeler Water 
Tube Steam Generator for every 
requirement... from low cost package 
units to 100,000 lb/hr and field erected 
units up to 200,000 lb/hr—for all fuels, 
all types of firing. Write or phone for 
complete information . .. 


WRITE FOR FREE BULLETINS... 
No. MKL-1: Type MKL Boilers 

No. MK-1: Type MK Boilers 

No. DK-2: Type DK Package Boilers 
No. F-14: Type CP Boilers 

No. M-2A: Type CPM Package Boilers 


EELER 


WATER wee 


The Seal of Quality in Water Tube 
Steam Generators 


— ESTABLISHED 1864 — 


E. KEELER COMPANY 
200-300 West Street 
Williamsport, Penna. 


— OFFICES IN PRINCIPAL CITIES — 
In Canada: Canadian Vickers, Ltd., Montreal 
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reliable 
high pressure 
gauge glass - 


x Reflecting SONDERGLASS is the original magnifying redline gauge glass. Its 
ie fused double-layer construction resists alkali and acid, remaining clear and 
i easy to read. SONDERGLASS has been tested to upward of 1,000 Ibs., per 
C sq. in. steam pressure and 4,000 Ibs. hydraulic pressure. It has been sub- 
t jected to 450° oil baths and repeatedly plunged into cold water without 
u spalling or cracking. Provide your men and boilers with the extra margin of 
af safety by using only SONDERGLASS. Sold by leading industrial distributors. 


A. W. CHESTERTON CO., Everett 49, Massachusetts 
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tails: R Gingles, NEMA, 155 E 44th 
St, New York 17, N. Y. 


March 4-8—Gas Turbine-Process 
Industries Conference, American 
Society of Mechanical Engineers, 
Shamrock Hilton Hotel, Houston, Tex. 
Details: ASME, 345 E 47th St, New 
York 17, N. Y. 


March 14-16—Instrument Socie- 
ty of America, 12th Annual Con- 
ference on Instrumentation for the 
Iron & Steel Industry, Hotel Roose- 
velt, Pittsburgh. Details: H M Gra- 
vatt, Allegheny Ludlum Steel Corp, 
Research Lab, Brackenridge, Pa. 


March 19-23 — National Associa- 
tion of Corrosion Engineers, 18th 
Annual Conference and Corrosion 
Show, Municipal Auditorium, Kansas 
City, Mo. Details: T J Hull, NACE, 
1061 M&M Bldg, Houston 2, Tex. 


March 20-29—American Chemi- 
eal Society, 141st National Meeting, 
Washington, D.C. Details: ACS, 733 
Third Ave, New York, N. Y. 


March 27-29—American Power 
Conference, Sherman Hotel, Chi- 
cago, Ill. Details: ASME, 345 E 47th 
St, New York 17, N. Y. 


March 28-31 — 11th Biennial 
Electrical Industry Show, spon- 
sored by Electrical Maintenance En- 
gineers Assn of Calif., Shrine Exposi- 
tion Hall, Los Angeles. Details: F 
Tabery, 3443 S Hill St, Los Angeles 
7, Calif. 


April 5-6 — Management Engi- 
neering Conference, American 
Society of Mechanical Engineers, So- 
ciety for Advancement of Manage- 
ment, Statler Hilton Hotel, New York, 
N. Y. Details: ASME, 345 E 47th St, 
New York 17, N. Y. 


April 9-12—24th National Oil 
Heat and Air Conditioning Ex- 
position, National Oil Fuel Inst, 
Conrad Hilton Hotel, Chicago, Ill. 

continued on page 169 


circle 313 on Reader Service card, p 99 > 


} 
i 
‘ 
fr 
sah 
at 
| 


ventilation at Enrico Fermi Atomic Power Plant 


A special two-stage Joy Axivane Fan circulates the 
enclosed nitrogen atmosphere which provides lower 
vessel cooling for the world’s largest fast neutron 
breeder reactor. Rated at 100,000 KW, the Enrico 
Fermi plant built by Power Reactor Development 
Company and The Detroit Edison Company will be 
among the largest atomic power plants in operation. 
In addition to handling the critical lower vessel cool- 
ing, Joy also provided the heavy duty fan for dilution 
of stack gas. 

Joy Axivane Fans are ruggedly built to meet the 


most demanding service requirements. Power con- 
sumption is held to a minimum, because Joy Axivane 
Fans have adjustable pitch blades which can be set for 
any desired volume of air over a wide range. Drive 
motors can always be operated at their most efficient 
speed. To conserve space and cut installation costs, 
these fans can be mounted directly in the duct— 
motors are integral. V-Belt drive is available if desired. 

Whenever you need heavy duty, economical venti- 
lation fans, consult your Joy representative. For com- 
plete information on Joy fans, write for Bulletin 2549-16. 


AIR MOVING FOR ALL INDUSTRY J Oo 


Reciprocating 


Single Stage 
Compressors 


Centrifugal 


Multi-Stage | Axial 
Centrifugal Com 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 


Fans and 
Blowers 
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Why Did We Stamp LIMITED 
on That Vaive? 


The answer is simple. It’s because our 
control valves are limited to specialized jobs. 


And, why not? When you needavalve . 
you are only concerned that it fits the job 
at hand, and that it satisfies the process 
requirement. Each of our valves is designed 
to do one specific job and do it well. Isn’t 
that what you really want in a control valve? 


Take our SUPER 70 line — outlined 
below. With the many specialized valves 
and the variety available to you through 

a selection of internals and accessories, no 
line can offer you more. In this line you 

can find the one valve which is limited to 
the job you want done. 


If this concept of control valve service 
makes sense to you, call or write us today. 


Globe—Top and 3Way— 
Bottom Guided Top and 
Double Ported hase Expanded Bottom 
Full Venturi Angle— Guided 
Full Venturi 
Globe— 
Angle— Expanded 
Globe—Top and Top and Bottom Angie— 3-Way— 3-Way— 
Bottom Guided— Fult Venturi Top and Top and 
Clamp Ring uble Bottom Skirt 
Ported- Guided Guided 
Single 
Ported 
Angle 
Globe— 
Top Guided 
} 
Globe— Angle— 
Globe— Heavy Plug a nae Heavy Plug 
Guided Quick Change Quick Change 


BLACK, SIVALLS BRYSON 


TULSA « OKLAHOMA CITY + KANSAS CITY + EDMONTON «+ THE HAGUE 


The Super 70 Family of Valves 
a 
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’ Details: NOFI, 60 E 42nd St, New 
York 17, N. Y. 


April 9-11—American Institute 
of Mining, Metallurgical and 
Petroleum Engineers, 45th Na- 
tional Open Hearth and Blast Fur- 
nace, Coke Oven and Raw Materials 
Conference, Sheraton-Cadillac Hotel, 
Detroit, Mich. Details: AIME, 345 E 
47th St, New York 17, N. Y. 


April 9-13—Metals Engineering 
Conference, American Society of 
Mechanical Engineers, Sheraton 
Cleveland Hotel, Cleveland, Ohio. De- 
tails: ASME, 345 E 47th St, New 
York 17, N. Y. 


April 15-19—Oil and Gas Power 
Conference and Exhibit, Shore- 
ham Hotel, Washington, D. C. De- 
tails: ASME, 345 E 47th St, New 
York 17, N. Y. 


April 25-29—Western Space Age 
Industries and Engineering Ex- 
position and Conference, Cow 
Palace, San Francisco. Details: Lykke- 
Wilkin & Assoc, 681 Market St, San 
Francisco 5, Calif. 


April 26-27— Nucleonics Heat 
Transfer Conference, sponsored 
by ASME Nucleonics Heat Transfer 
Committee, Argonne National Lab, 
Chicago, Ill. Details: A E Galson, 211 
E Fayette St, Syracuse 2, N. Y. 


april 30-May 2 — 8th National 
Symposium on _ Instrumental 
Methods of Analysis, Instrument 
Society of America, Daniel Boone 
Hotel, Charleston, W Va. Details: 
M D Weiss, Special Instrumentation 
Dept, Union Carbide Olefins Co, 
South Charleston, W Va. 


April 30-May 3—Design Engi- 
neering Conference and Show, 
American Society of Mechanical En- 
gineers, Chicago Exposition Center, 
Chicago, lll. Details: ASME, 345 E 
47th St, New York 17, N. Y. 
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A Westinghouse V-2 
Disconnecting Switch 
advantage to you: 
Teflon-coated 
bushings on live-side 
loaded bearings are 
almost frictionless, 
resist corrosion, 
never need 
lubrication, assure 
long life and less 
maintenance 


For complete facts on V-2 disconnecting 
switches, contact your Westinghouse 
representative or write Westinghouse 
Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pa. 

You can be sure... if it’s Westinghouse 
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— Ideal for boiler 
end qther severe 


or costly. “Available it in 
of of construction 


amt Chemical Liquid Pumps 

—Specially designed for 

ing most corrosive abra- 

> oF high consistency liquids. Your choice of many 

pes in a variety of trim. Will withstand punishing 
conditions. Write for Bulletin 976. 


Pumps —These 

special ‘Buffalo’ Pumps are 

* designed to handle high tempera- 

‘ture liquids. Job-engineered construction 

cludes required alloys, water-cooled bearings and 

per packings. Single suction, solid ‘shell design 
etail 


* True long-range pump economy depends on GPL 
(Gallons Per Lifetime)...pumped day-in-and-day-out 
with a minimum of down-time and maintenance costs. 
This is the kind of long-lived reliability built into 
every ‘Buffalo’ Pump. It is the most important 
result of top quality design and construction. 


‘Buffalo’ offers a complete line of centrifugal pumps _are there’s a ‘Buffalo’ Pump to fit it perfectly. And 
featuring parts interchangeability and lowmainte- your ‘Buffalo’ resident engineer is the man to rec- 
nance. Whatever your liquid moving needs, chances ommend it. Contact him, or write us direct. 


BUFFALO PUMPS DIVISION 
BUFFALO FORGE COMPANY 


Buffalo, New York 
Canada Pumps Ltd., Kitchener, Ontario 


‘Buffalo’ Air Handling Buffalo’ Machine Tools to drill, y 1. ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment punch, shear, bend, slit, notch HY ty to handle most liquids and to process sugar cane, coffee 
= 


to move, heat, cool, dehumidify and cope for production Fat6) 9 — slurries under a variety and rice. Special processing 
of conditions. hinery for ch 


and clean air ond other gases, or plant maintenance, 
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utmost efficiency inclear water | clear water service. multi-— 
service. Ruggedly built for depend bility, _ stage pumps operate against heads 
minimum maintenance and down t Send to 1500 ft: apacities to 900 gpm. For complete facts, 
lletin - write for Bulletin 980. 
alignment. Ve or horizontal models. Adjustable [ a 
a 
discharge angle. Write for Bulletin 975. d 
“high consistency liquids depend- 
SS ably and efficiently. finimize wear | 
_and wedging. Inspection simplified by diagonally split =| 
Shell. Rubber-lingd models for moving abrasive or cor- = | | P ae 
rosive liquids. Send for Bulletin 953. 
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Appointments 


Awards 
Dr I M Stein, Leeds & Northrup Co: 


Lifetime Honorary Member of In- 
strument Society of America. W A 
Summers, Ebasco Services Inc: 
Philip T Sprague Award of ISA. S B 
Griscom, Westinghouse Electric 
Corp: William M Habirshaw Award 
of American Institute of Electrical 
Engineers. T A Rich, General Elec- 
tric Co: Morris E Leeds Award of 
AIEE. Dr G Weiss, Polytechnic Inst 
of Brooklyn: CompuDyne Founda- 
tion in Industry Scholarship of 
Foundation for Instrumentation, Ed- 
ucation and Research, 


Consultants 


Daniel J Saunders, formerly with 
Pfaudler Permutit Inc, has opened a 
consulting office for companies man- 
ufacturing engineered products — at 


70 Pine St, New York 5, N. Y. 


Engineer changes 
Philadelphia Electric Co: J H 


Harlow, chief engineer—engineering 
and research dept; F J Berger, chief 
mechanical engineer. Western Gear 
Corp, Industrial Products Div: R W 
Whelan, chief engineer. Worthing- 
ton Corp, Harrison Div: G W Soete, 
chief engineer—centrifugal pumps. 
General Kinetics Corp: T M 
Goike, chief engineer. 


General managers 


Worthington Corp, Standard Pump 
Div: P L McManus. General Elee- 
tric Co: R S Baker—computer cen- 
ter. Westinghouse Electric Corp, 
Steam Div: D W R Morgan, Jr—new 
steam system engineering dept. SKF 
Industries, Inc, Automotive Pro- 


ducts Div: E C McGinley. 


General sales managers 


Imperial Electric Co: E A Kitsch. 
Magnion, Inc: A J Donius. Micro 
Systems, Inc: H A Nielsen. TRW 
Computers Co, Div of Thompson 
Ramo Wooldridge Inc: R J Stanish. 
Milton Roy Co, Instrument Div: 
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A Westinghouse 
Metal-Clad Switchgear 
advantage to you: 
Hinged arc chute 
simplifies inspection 
and maintenance of 
DH breaker 


For complete facts on Westinghouse 
metal-clad switchgear using DH mag- 
netic air circuit breakers, contact your 
Westinghouse representative or write 
to Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. 

You can be sure... if it’s Westinghouse 


J-61017 


For more facts circle 317 on Reader Service card, p 99 


if 
ee 
3 
oY 
4 
13% 
ate 
eS 
vei se 
‘ 


| | The MARSH way 
is the SURE way- | | 


uniformly good 
when you make 


re You'll have a new conception of how 
radiator valves, traps and vents can perform 


f the job Marsh all the way through. 
Take the Radiator Valve and Trap illustrated here, for 


instance: 
The Marsh Radiator Valve is truly packless—not just 
called packless. This valve has no “packing” whatever... 
fe instead, the ingenious Marsh annular mechanical seal that 
is keeps it drip tight throughout its far longer life. 
ay And Marsh Radiator Traps are equally sure-footed... 
have the famous Marsh Diaphragm—extremely rugged, 
but so sensitive that it never fails to close tight on steam, 
yet opens instantly to pass condensate and air at only a 
few degrees below closing temperature. 
Yes, the Marsh way is the sure way.. Valves, Traps, Vents, 
F & T Traps, designed, built and tested to give lasting 
satisfaction in the Marsh tradition. Ask for up-to-date 


Heating Specialties Catalog 76-H. 


MARSH INSTRUMENT COMPANY . 
Dept. F, Skokie, Illinois 


Division of Colorado Oil and Gas Corporation . 
Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St. ; 
Edmonton, Alberta, Canada. 


h Plant, 1121 Rothwell St., Sect. 15, Houston, Texas. act 
arsh Instrument Company, et 


Fort Lee, N.J. 


Houston Branc 
Eastern Seaboard Warehouse: M 
1209 Anderson Ave., 


MARSH 


ta SINCE 1865 


am 


: 
i 
I 
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Appointments 


Begins on page 171 


H R Smith; Mechanical Products 
Div: A W Lubbers. Western Gear 
Corp, Industrial Products Div: J B 
Post—engineered products. Tuthill 
Pump Co, Fill-Rite Div: O G 
Mahnensmith. Babeock & Wilcox 
Co, Boiler Div: J D Hitch Jr—inter- 


national sales. 


Management changes 


Central Vermont Public Service 
Corp: A A Cree, board chairman 
and chief executive officer; H L Dur- 
gin, president. Control Data Corp: 
W C Norris, chairman of the board 
and president. General Electric Co: 
G L Phillippe, president; C W La- 
Pierre, executive _ vice-president. 
Texas Instruments Inc: M Shep- 
herd Jr, executive vice-president. 
Borg-Warner Corp: L G Porter, 
president. 


T O Schrader Jr 


Lack of space has prevented an ear- 
lier report of appointments an- 
nounced by Frank G Brinig, president 
of the Erie City Iron Works, Erie, 
Pa., manufacturer of steam-generat- 
ing equipment. T O Schrader Jr, 
former sales manager, is now execu- 
tive vice-president; T E Hammond 
has advanced from assistant sales 
manager to sales manager; and R F 
Lindsay is now assistant sales man- 
ager, 

continued 
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A Westinghouse 
Switchgear 

advantage to you: 
DFS drawout switch 
and fuse switchgear 
is design-proved in 
Westinghouse high 
power laboratory to 
assure maximum 
service reliability 


For complete facts on DFS drawout 
switch and fuse switchgear, contact your 
Westinghouse representative or write 
to Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pa. 

You can be sure... if it’s Westinghouse 
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ERTHY: 


ee materials, construction are com- 
bined in the manufacture of Penberthy Liquid 
Level Gages to provide the highest degree of 
rugged dependability. Liquid chambers are made in one piece 
from a solid bar of carbon or alloy steel and precision heat 
treated, machined and ground . . . for perfect, leak-tight align- 
ment and rigidity. Covers, of temperature resistant steel, com- 
pletely enclose sides and ends of glass and gasket . . . for blowout 
prevention. Pyrex glass is used exclusively . . . for its greater 
strength and resistance to shock and erosion. Even the gasket 
material is specially selected . . . for its high resiliency and 
ability to withstand excessive compression. In brief . . . For 
lasting accuracy in a liquid level gage, look to Penberthy. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
PROPHETSTOWN, ILLINOIS 
SALES OFFICE: 2660 E. GRAND BLVD., DETROIT 11, MICH. 


LOOK TO PENBERTHY FOR JET PUMPS, TOO 


Dedicated to 
Quality Since 1886 


WRITE OR CALL PENBERTHY TODAY FOR COMPLETE INFORMATION 
For more facts circle 320 on Reader Service card, p 99 
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Appointments 


Begins on page 171 


New names 


Airtrol Div: new division of Rob- 
bins & Myers, Inc. HP Associates: 
new affiliate of Hewlett-Packard Co to 
engage in solid-state research and de- 
velopment. Burns and Roe Argen- 
tina, Sociedad Anonima: new South 
American subsidiary of Burns and 
Roe, Inc. American Society for 
Testing and Materials: name 
change for American Society for 
Testing Materials. Martin-Marietta 
Corp: name for consolidated Martin 
and American-Marietta Companies. 
Jordan Valve Div: formerly OPW- 
Jordan and now a div of Richards 
Industries, Inc. 


Recent moves 


United Engineering Center now 
houses 19 engineering organizations, 
with room for more in the future. 
This is the largest concentration of 
professional engineering societies in 
the Free World. 

The societies relocated at the new 
20-story $12-million building on 
United Nations Plaza after half a 
century in their old Engineering 
Societies Bldg. The old building was 
opened in 1906 and was made poss- 
ible by a gift from Andrew Carnegie. 
New address: 345 E 47th St, New 
York 17, N. Y. 


Elion Instruments, Inc has 
moved to new plant on Rt 130, Bur- 
lington, N. J. Dynel, Inc occupies 
new building at 12923 S Spring St, 
Los Angeles, Calif. Photomation, 
Ine has relocated to Polaris and 
Wright Ave, Mountain View, Calif. 
Multi-Amp Electronic Corp’s new 
address is 61 Myrtle St, Cranford, 
N. J. Engineers Incorporated 
moved to 20 Mt Pleasant Ave, New- 
ark 4, N. J. Fluor-Singmaster & 
Bryer, Inc’s new quarters are at 100 
Park Ave, New York, N. Y. 


Retirements 


Roy C Ingersoll, chairman of the 
board of Borg-Warner Corp. He is 
succeeded by Robert S_ Ingersoll. 

Charles Landrigan, Detroit 
Edison Co executive vice-president, 
after almost 49 years with the com- 
pany. 
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DE LAVAL 


provide power 
for 


Colorado-Ute 


Laramore, Douglass and Popham, 

Consulting Engineers, handle Nucla project 
for Colorado-Ute and 

Western Colorado Power Company 


Three De Laval turbine-generator units are on the 
line at the Nucla plant of the Colorado-Ute Electric 
Association, Inc., which is operated by the 
Western Colorado Power Company, a public utility 
serving urban centers of the area under an 
agreement between the two firms. Each of these 
De Laval AIEE-ASME Preferred Standard Units 
delivers 12,650 kw. Steam pressure is 600 psig at 
825 F; exhaust p:essure is 2714 ins. HgAbs. 


De Laval application engineers will gladly give you 
more information on turbine generator units to suit 
your specific needs or write for bulletin TU-4200. 


De Laval Steam Turbine Company, Trenton 2, N. J. 


DE LAVAL * 60 YEARS OF CREATIVITY AND QUALITY 


CENTRIFUGAL PUMPS AND COMPRESSORS e TURBINES e IMO® ROTARY PUMPS AND HYDRAULIC MOTORS 
MARINE PROPULSION AND AUXILIARY EQUIPMENT @ HELICAL AND EPICYCLIC GEARS e TURBOCHARGERS 
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New Conveyor Design 


—cuts maintenance ! 
extends belt life! 


Here is a new and entirely different type of belt con- 
veyor. The secret of its amazingly improved effi- 
ciency is in the cradle idler, which consists of 5” 
rubber rollers, assembled on precision-ground ball 
bearings, prelubricated, and lifetime sealed. The roll- 
ers are suspended in a true catenary on flexible, non- 


i: rotating stainless steel wire rope, which cannot cor- 
rode. Because the wire rope does not rotate, it cannot 
ne twist and cause loping, dangerous har- 

‘ monics, and undue belt wear. 


The wire rope is supported at each end 
by a simple ball joint, so it is free to move 
in any direction, permitting the belt to ad- 
just itself to any profile. The true catenary 


suspension provides uniform belt support Cc 

: without bends or creases. Thus belt life is DOES NOT 

is substantially increased. ROTATE! 

ie Write Today for Complete Information 


PITTSBURG 


McNally Pittsburg Mfg. Corp. _ 
Dept. rv, Pittsburg, Kansas 


(_) Please send information on the new McNally Pittsburg belt conveyor. 
{-] Have Sales Engineer call for further consultation. 


Name Title 
Company 

Address 

a] City State 
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Bookshelf 


Elements of Heat Transfer, 3rd 
edition. By M Jakob (deceased) and 
G A Hawkins, Dean of Engineering, 
Purdue University. 317 pp, illust, 
tables, cloth. $6.75. John Wiley & 
Sons, Inc, 440 Fourth Ave, New York 
16,N.Y. 


As in previous editions, this book 
emphasizes basic principles and their 
application in simple problems. It 
begins by giving fundamental modes 
of heat transfer followed by their 
combinations, continues to feature 
examples of application. 

This third edition features a new 
table on thermal conductivity of 
liquid metals, added section on 
equivalent circuits, information on 
one type of thermal analyzer, addi- 
tional material on analysis of engi- 
neering systems, new section on heat- 
exchanger - effectiveness ratio, ex- 
panded chapter on heat transfer in 
condensing and boiling, section on 
gas radiation, new coverage of mass 
and heat-transfer similarities. 


Nondestructive Testing. By VW J 
McGonnagle, Associate Physicist, Ar- 
gonne National Laboratory. 455 pp, 
illust, cloth, $15. McGraw-Hill Book 
Company, 330 W 42nd St, New York 
36, N.Y. 


This book brings together practical 
methods and the scientific principles 
on which NDT is based. It explains 
in detail the what, why, how, when 
and where of this subject. 

Author ranges broadly over his 
field, from visual testing, pressure 
and leak testing and liquid penetrant 
inspection, to thermal methods, 
dynamic testing and thickness meas- 
urement. A feature: discussions of 
the pros and cons of X-ray radiogra- 
phy, gamma radiography, ultrasonics 
and magnetic, electric, eddy-current 
and other methods as working tools. 

In treating the field as a technol- 
ogy based on applied physics, author 
pays special attention to work in 
atomic energy. 


Domestic and Commercial Oil 
Burners, Installation and Servic- 
ing. By C H Burkhardt, Managing 
Director, Oil-Heat Institute of Amer- 
ica, 416 pp, 6 x 9, 358 illust, cloth, 
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Welcome news—a throttling control valve that 
doesn't leak . . . even in cryogenic systems 
where extremely wide variations in tempera- 
ture between start-up and defrost distort ordi- 
nary valves. This new Leslie Cage Trim design 
does away with seat ring threads and gasket 
crush problems—provides tight closing and 
service life unequalled by split-body or con- 
_ ventional globe type valves. 

Solve another problem, too—speed in inspec- 
tions. The valve can be completely disassembled 
in minutes from the top end without taking the 
valve body off the line. Note: Like all the other 
_ Control Valves in Leslie’s complete line of 
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single and double-seated types, it is easily 
adaptable at any time to changes in your system 
requirements. 

For cryogenics, the new valve is available in 
¥2” to 4” bronze or aluminum and 2” to 2” 
stainless steel; welding, flanged or screwed ends. 
For standard applications, the same 
basic design is offered at attractive 
prices in steel, stainless steel and 
alloy steel. Write today for further 
information, and engineering data. 

LESLIE REGULATORS AND CONTROLLERS 
A SINGLE STANDARD OF QUALITY SINCE 1900 
Leslie Co., 701 Grant Avenue, Lyndhurst, New Jersey 
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Take the legwork out of 


liquid measurement 


es Here’s practical liquid measuring—the modern 


way...without roaming all over the lot! 
Liquidometer Gauges let you inventory distantly 


stored liquids at a glance. 
i Completely automatic Liquidometer Gauges 


can be located as far as 250 feet from tanks. 
Think what this centralized system can mean 
in man-hours saved—let alone the additional 
safety of personnel who no longer have to trudge 
to, or tamper with, hard-to-get-at tanks. 


ey Simple to install, and requiring no maintenance, 


Liquidometer Gauges measure virtually all 
liquids conveniently, continuously, and cor- 
rectly. There’s a type available for practically 
every liquid measuring application. 


For complete details, write 


corp. 


a Dept. R, LONG ISLAND CITY 1, NEW YORK 
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Bookshelf 


Begins on page 176 


$9.00. McGraw-Hill Book Company, 
330 W 42nd St, New York 36, N.Y. 


This is the second edition of a widely 
used manual of technical and prac- 
tical material on domestic and com- 
mercial oil burners. Emphasis is on 
installation and servicing. 

Burner types and their parts are 
described. Steps in installing burners 
are covered, from determining the 
gph rate for both new and converted 
installations to putting in the various 
types of control systems. Chapters are 
devoted to methods of servicing 
burners: solving problems of low 
combustion efficiency, smoke and 
soot, vibration and pulsations, exces- 
sive fuel-oil consumption and under- 
or over-heating. Original charts an- 
alyze and break down the primary 
causes of service trouble. 


New Water For a Thirsty World. 
By M H Salzman. 210 pp, cloth, 
$5.95. Science Foundation Press, 
73314 Ascot Station, Los Angeles 3, 
Calif. 


Taking a fresh look at the water prob- 
lems of the world, book crosses 
several scientific fields to argue the 
presence of fresh potable water flow- 
ing in solid rock fissures. The theory 
has not found general acceptance, but 
there seem to be many fields of water 
that can be explained by the forma- 
tion of “juvenile” or “new” water 
deep in the rock crust of the earth. 
This would lead us to expect that 
the basic amount of usable water of 
the earth is steadily increasing, in- 
stead of being a constant quantity 
world-wide. A stimulating and pro- 
vocative discussion of the problem, 
its relation to “scientific” attitude. 


Electromagnetic Energy Trans- 
mission and Radiation. By R B 
Adler, Lan Jen Chu, R M Fano. 648 
pp, $14.50. John Wiley & Sons, Inc, 
440 Park Ave S, New York 16, N.Y. 


Intended primarily as a text for to- 
day’s electrical-engineering seniors, 
this book extends electromagnetic the- 
ory beyond what was ordinarily cov- 
ered in undergraduate schools only a 
few years ago. It should be useful, 
therefore, to practicing electrical en- 
gineers who would like to learn more 
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Better blade forms 


PROGRESS in the development of turbine-generators has been continuous at AE! _ Turbine-Generator Division 
AEI for over fifty years. A progressive research policy solves the problems  ™akes geared turbine-gener- 

f ficient til P bi ators from 300 kW and direct- 
of manufacturing more reliable, more efficient and more versatile turbines coupled machines from 500 kW. 
and generators. Speedy delivery and competitive prices are other factors Designs include back-pressure 
that contribute to AEI’S leadership in this field of manufacture. and extraction machines. Geared 


Advanced research techniques and modern experimental equipment have led to sets can be self-contained with 
the development by AEI Turbine-Generator Division of blade forms that have | the condenser integral with the 
helped to reduce flow losses in steam passages to a new minimum. exhaust casing. 


Produced by AEI Turbine-Generator Division, Britain’s largest manufacturer of turbine-generators. 


Associated Electrical Industries Export Ltd 
33 GROSVENOR PLACE, LONDON SW1 
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Condec UPS Selected by FAA for 
Use in New Experimental 
Air Traffic System 


A new concept of air traffic 
control is now being tested by the Federal Aviation Agency in an ex- 
perimental electronic system installed in Atlantic City. With flight 
plans for planes aloft over the United States or enroute to the United 
States stored in its mammoth memory, the computer system con- 
stantly analyzes and updates position reports to warn of collision 
possibilities. 

At jet speeds the pattern changes with such rapidity that even a 
few seconds’ loss of power is intolerable. Because the Condec Unin- 
terrupted Power Supply eliminates 
power outages when commercial 


Power Supplies 
power fails, it has been chosen by the 


Condec Uninterrupted Power 


Uninterrupted 


FAA to participate in the test. 

If power loss for a few seconds or 
even microseconds can spell calamity 
in your operation, a Condec Uninter- 
rupted Power Supply may be your 
cheapest form of insurance. It prevents 
power outages entirely. 

For full information, write or call 
Mr. Frank Cesario, DAvis 5-2261, DDD 
Code 203. 


POWER EQUIPMENT DIVISION 


CONSOLIDATED DIESEL 


ELECTRIC CORPORATION 


STAMFORD, CONN. 


Supply is a complete, pack- 

aged system for assuring ab- 

solute continuity of electrical 

power. 

+ two types — single dynamo 
and motor-generator 

« 5 to 200 kw capacity 

¢ full power without interrup- 
tion to load 

maintains voltage within 
2%; eliminates voltage reg- 
ulators at load 

* frequency maintained with- 
in 3.5% during transition 


A Member 
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Bookshelf 


Begins on page 176 


about electromagnetic theory. Au- 
thors have tried “to gather up the im- 
portant linear-systems concepts of the 
time and frequency domains, and the 
energy-power relations from the theo- 
ries of lumped circuits and quasi-sta- 
tic fields, and extend them to cover 
‘distributed’ situations in which space 
assumes an importance equal to that 
of the other independent variables.” 

This book follows Electromagnetic 
Fields, Energy, and Forces, by the 
same authors. 


Handbook of Noise Measure- 
ment. By A P G Peterson and E E 
Gross Jr. 132 pp, 7 x 10, illust, soft 
cover, $1.00. General Radio Co, West 
Concord, Mass. 


This handbook is well illustrated with 
line drawings, curves, charts and 
photos. It covers measurement of 
noise and vibration, describes equip- 
ment requirements, procedures and 
the interpretation of results. 

In its 13 chapters, the book takes 
a comprehensive look at such topics 
as the decibel, man as a noise-meas- 
uring instrument, applications and 
sound-measurement systems. Meas- 
urement of sound and sound-pressure 
levels is discussed, plus typical noise 
sources, vibration measurement. Re- 
ports cover typical instrumentation 
and applications. 

Four appendixes include decibel- 
conversion tables, vibration charts, 
definitions and extensive references. 


“I wondered what had become of that 
piano player.” 
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This pair of universal | 
stalled in the vapor piping 


fusion plant. The lines carry Freoé 114 


_ pressures up to 500 psig and temper: 


ranging from —20°F to 300°F. Joint! acc 


_modate 3” lateral movement under | 
tremely harsh: service conditions. 


specially engineered by-Badger fo 
LOX storage and transfer. facilities a 


Force Missile Base. The unit is designed 


operate at temperatures from 
_250°F — a thermal shock range of neafly 5 
Operating pressures va m 0 to 150 


“One of Badger 
pansion Joints at a power plant for algas. 
covery unit. in Texas. Installation is ona co: 
ing water piping of the s 

_where service conditions require opel 
55 psig at a temperature of 107°F. The joi 


are designed to absorb 4" lateral movement 


in combination with 4" axial movem 


-D. rectangular 
t, connects the turbine and conta 
_a steam power plant. Each of the unit$ i 
signed to operate at a pressure ranging 
full Mn: i to 1 psig at a temperatu 
-360°F. The joint handles axial comptes 
anda ‘or'minus lateral movem 
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JOINTS 


— BADGER SPECIALTY 


Anyone with the necessary manufacturing 
facilities can fabricate expansion joints. But it 
takes an experienced manufacturer to analyze 
tough piping problems properly and then provide 
the correct expansion joints to solve them. Badger, 
with more than 55 years in the field, has had 
more experience with a wider variety of special 
design problems than any other expansion joint 
manufacturer. Put this store of skill and knowledge 
to work for you — get the most effective and 
economical solution to your expansion joint 
problem. Call or write for complete information 
about Badger S-R Expansion Joints and our 
“on-the-spot’’ engineering service. 


BADGER 


MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASSACHUSETTS 


Representatives in Principal Cities 
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Long life Exide- 
Manchex, Planté 
type, with Silvium 


Low - maintenance New 20-year Exide- Flat plate Tytex with 
pocket positive nickel- lronclad tubular with Silvium or calcium 
cadmium Silvium 


Trickle or HiLo charger Constant voltage charger 


BROADEST LINE—BATTERIES and CHARGERS—PLUS SERVICE 
Exide recommends the power package best for your application 


Which battery will give you the longest life? How much 
capacity should you have? What is the most efficient 
charger for you? See your Exide man. He can help you 
get your battery power for the lowest cost per year. 


Battery application requirements are usually somewhat 
different for every installation. No one battery type is 
most economical everywhere. The fact is that the selec- 
tion should be made on a basis of engineering calcula- 
tion. This is what your Exide man does. And he can 
do so freely, because he sells not only the broadest line, 
but the complete power package: batteries, chargers 
and factory-supervised service. 


Investigate this easy way of getting maximum battery 
, economy. Send for complete information on the Exide 
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Power Package for stationary battery applications. 
Exide Industrial Marketing Division, The Electric 
Storage Battery Company, Philadelphia 20, Pa. 


*Slivium Is Exide's p 


Exide 


INDUSTRIAL MARKETING DIVISION 
The Electric Storage Battery Company 


it grid alloy 
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Plant maintenance 


and management 
x section 
STEVE ELONKA 


Associate Editor in Charge 


By WILLIAM J WREN 
Carrier Air Conditioning Co 


Epiror’s Note: This is the second of 

a 5-part series on shutdown mainten- 

ance of air-conditioning and refrig- 
} eration systems, all authored by W J 
Wren, Part 1, in Sept Power, pp 
203-205, outlined steps in over- 
hauling an absorption system. Up- 
coming parts will cover reciprocat- 
ing systems (in Dec Power), cool- 
ing towers and air-handling systems. 


Condenser 
water 


Centrifugal 
compressor 


Refrigerant 
liquid 


Refrigerant 
vapor 


Chilled 
brine 


~ 


Care you take now may avoid costly shutdowns 
next cooling season. Take a look at these... 


19 steps in overhauling 
centrifugal-refrigeration 
equipment 


Complex centrifugal refrigeration equipment is one of your big capital 
investments. A logical PM—preventive maintenance—program for centrif- 
ugal equipment divides into three basic inspection periods: at startup, dur- 
ing operation and at shutdown. Of the three, the shutdown overhaul is per- 
haps the key to efficiency and longest possible trouble-free life. A thorough 
check after a full season of operation may reveal warning signs of trouble. 
Right now is the best time to make the overhaul. 

Centrifugal system, above, chills water, brine or other liquids for 
air conditioning and process refrigeration, There are two types of machines, 
open and hermetic; each involves the same seven major elements. 

(1) The cooler is a heat exchanger where water, brine or other liquid, 
passing through tubes, is cooled by evaporation of refrigerant on outside 
of tubes. (2) Compressor compresses refrigerant vapor or gas pulled from 
the cooler and discharges it into the (3) condenser, an exchanger where 
heat absorbed in the cooler is transferred to water, brine or other liquid. 
In the process of giving up absorbed heat, refrigerant changes into the liquid 
state. (4) Economizer contains two float-valve chambers where a small portion 
of liquid refrigerant evaporates, precooling the condensed refrigerant before 
it passes on to the cooler. This saves power and tube surface in the cooler. 
Refrigerant vapor or gas goes direct to the second stage of the compressor, 
so it’s compressed through only half the pressure range of the main volume, 
for a further power saving. (5) The purge is a small condensing unit with 
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CENTRIFUGAL REFRIGERATION continued 


separator. It continuously extracts gas from the top of 
the condenser and purifies it by removing noncon- 
densable air and water vapor which may be present. 
(6) The drive is the prime mover which supplies power 
to run the compressor. In the open machine, this drive 
usually involves an electric motor with speed-increasing 
gears or a steam turbine. A hermetic machine uses only 
the electric motor, and this is enclosed with the com- 


pressor in a single casing. (7) Controls govern the leav- 
' ing temperature of water, brine or other liquid, protect 


various operating elements and start and stop the ma- 
chine as needed to hold desired temperature. 

Let’s run down a good order of procedure for over- 
hauling typical centrifugal machines. First we'll look 
at the open type, then see what PM is best for hermetics. 


Open centrifugal 


Work on the compressor first. The thrust bearing 
in this unit is probably the most important single part 
of your entire machine. Proper care here can prolong 
machine life; lack of care can abbreviate it. 

An easy way to check the thrust bearing for wear is 
to measure the seal gap, Fig. 1, when the machine is 
new and on each shutdown. When new, the gap will 
measure between 0.030 and 0.060 in. As this measurement 
increases, it indicates that the bearing is undergoing 
wear. This may be perfectly normal, but when you notice 
the reading has increased 0.002 to 0.003 in. in a year, 
it’s time to remove the thrust assembly and inspect parts 
for unusual wear. When the initial reading increases by 
0.010 in., Fig. 2, it’s a signal that the bearing will 
probably not last another season and should be replaced. 
This could happen at any time from a few years to never, 
depending on usage. 

Next, drain oil from the seal-oil reservoir, atmospheric 
float chamber and main oil sump. After you’ve finished 
servicing the centrifugal, fill it with new oil. Acids in 
used oil could start a corrosion process if left in the 
machine for long periods of time. 

If oil level in the seal-oil reservoir drops during shut- 
down, it may signal seal leakage. Inspect the seal and 
replace it if necessary. 

Remove liners of the seal and thrust-end bearings 
and look for wear, Fig. 3. Replace the seal-oil-reservoir 
filter, Fig. 4, Check operation of suction damper. Inspect 
the shaft worm and brass-oil-pump gear. Be sure the 
oil heater is operating during shutdown. If sight glasses 
are dirty, remove and clean them. 

Condenser tubes should be inspected for scale or 
other foreign material. Drain the water and remove tube 
heads. If scale formation warrants it, the tubes should 
be cleaned. A variety of brushes are available for re- 
moving soft scale or mud, but hard-scale removal in- 
volves chemicals. If scaling is excessive, consult a quali- 
fied water-conditioning company. 

Cooler tubes should also be inspected and cleaned 
if necessary. The refrigerant should be removed and 
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stored in drums if ambient temperature is high enough 
so you think it might produce pressure within the 
centrifugal machine during shutdown. 

Leak test, Fig. 5, is one of the most important 
checks you can make during the winter shutdown in- 
spection. It must be thorough, and if you find any leaks, 
fix them right away. Leaks are most likely to occur 
around the cooler rupture disk or relief valve, cooler- 
condenser expansion joint, suction damper seal, low- 
refrigerant-cutout bulb in cooler blister, as well as valves, 
flare connections and gage connections in the purge unit. 

Leak-test the cooler and condenser tubes and the com- 
pressor oil cooler, as well. You can check them quickly 
by removing drain connections on the bottom of the 
cooler and condenser waterboxes and unhooking one 
water connection at the oil cooler. Any sign of leakage 
at these points would call for removing heads or oil 
cooler for a closer look. First, be sure to valve off the 
cooler or condenser and drain it. 

The purge is one of the most important parts of 
the machine—yet it’s often misused. It is not simply 
a pump to keep the machine free of air and moisture. 
A second, vital function is warning you when air or 
water is leaking, so the purge should be operated con- 
tinuously when the machine is running. During opera- 
tion, check the sight glass for water and record amounts 
drained, Fig. 6. This is information the service engineer 
can use—an indication to him of performance and tight- 
ness of the entire machine. 

Shutdown inspection of the purge must be thorough 
to do any good. Your checklist should include tightness 
of all connections, Fig. 7, as well as a leak test and a 
general look at operation. The weir standpipe, baffle 
plate and float valve in the separation chamber should 
be checked and replaced if necessary. 

Be sure the purge compressor is working properly 
and inspect its belt for tension and wear. Clean the 
motor. Check setting of the purge air-relief valve. If 
the compressor’s oil level is above the sight glass when 
the purge is running, drain some oil to bring it in sight. 

In electric drives, inspect starter contacts for burn- 
ing. Replace or reface them if necessary. Check starter 
operation and look for loose connections. On variable- 
speed motors, inspect the drum controller for smooth 
operation and resistance elements for loose connections. 

Turbines should be checked for inlet and outlet 
steam pressure, or vacuum if your equipment employs 
condensing turbines. Check oil pressure and watch for 
excessive vibration while the turbine is running. 

Motors should be cleaned of as much foreign ma- 
terial as possible. If they’re oil-lubricated, drain and refill. 
Check end play for a clue to thrust-bearing wear. 

Safety controls should be inspected for correct opera- 
tion, calibration and settings, Fig. 8. This includes the 
condenser’s high- “pressure cutout, low-refrigerant-tem- 
perature cutout, purge’s high-pressure cutout, low-chilled- 
water-temperature cutout and low-oil-pressure switch. 
All turbine safety controls should be examined. Operating 
controls such as the chilled-water controller and auto- 


matic speed control also need a close look. continued 
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How to overhaul 
open centrifugals 


Measure the seal gap of your thrust ? Replace bearing if wear has incre Remove the thrust-end-bearing liners 
bearing with a feeler gage to detect wear 


as much as 0.010 in. from original and inspect them carefully for wear 


Inspect the seal-oil-reservoir filter; Use the leak detector around cooler 


Check the purge sight glass for water— 
be sure to replace it if necessary rupture disk or relief valve, joints 


this indicates a leak in the machine 


Coupling alignment should be checked 
with dial indicator to protect bearings 
turn page 
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| Check purge connections for tightness, Operation, calibration and _ settings g 
then make careful leak-detection tests of safety controls need careful checking 
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CENTRIFUGAL REFRIGERATION continued 


Speed-increasing gear should be drained of oil 
and refilled with fresh oil. Inspect the gear teeth for 
wear. Open the couplings and examine their teeth. Re- 
place the couplings if necessary. After you’ve removed 
old oil or grease from them, relubricate according to the 
manufacturer’s instructions. Check alignment of coup- 
lings, Fig. 9. They should come within 0.002 in. of 
parallel and angular alignment for best service. 


Hermetic 
centrifugal systems 


Compressor-motor assembly on a_ hermetically 
sealed machine should be carefully looked over for wear 
and leakage. Check the thrust bearing and shaft journal 
bearings for wear and proper clearance, Fig. 10. Examine 
the motor-winding insulation for defects. 

See that the economizer damper is working right and 
with proper clearance, Fig. 11. Drain oil, clean or re- 
place the filter, Fig. 12, and recharge with new oil. 
Check oil heater, its thermostat, oil-pressure-regulating 
valve and water-regulating valve for proper calibration. 
Test operation and calibration of thermometers, Fig. 13. 

Cooler and condenser need about the same main- 
tenance that those on an open centrifugal do. Inspect 
the condenser and cooler tubes for sediment or scale 
and clean them if necessary. Check the cooler and con- 
denser pressure gages; recalibrate them where required. 

Safety controls need their operation and calibra- 
tion tested, and so do the electric contacts. Check opera- 
tion of all relays and cutouts. On your operating controls, 
remove and inspect dashpots, Fig. 14, and clean contact 
points, Fig. 15. Vacuum tubes in chilled-water and 
motor-overload control modules should be replaced each 
year, Fig. 16. Leak-test the entire machine. As with the 
open centrifugal, this is a vital part of inspection. Break 
the vacuum and raise machine pressure to about eight 
psig, then go over all flanges and pipe connections. 

The purge unit should be carefully inspected and 
cleaned, Clean the purge separation chamber and inspect 
operation of the float valve, Fig. 17. Clean the oil 
separator and screen, Fig. 18, and check this float valve, 
too. Inspect and lubricate the purge motor and adjust 
belt tension if it needs it. Change oil. 

Check the compressor for proper operation. If 
necessary, replace the valve-plate assembly, Fig. 19. 


Correction 


Power’s Air-conditioning survey, Oct 1961, 
erroneously listed Jaros Baum & Bolles as 
consultants for the Bank for Savings Build- 
ing (Project 17, pp 103-105) in Birmingham, 

Ala. Rather, James A Evans of Birmingham 

was consulting engineer for this project. 


-~ 


1 Thrust bearing and shaft-journal bearings should be examined 
for wear and proper clearance. Examine motor insulation, too 


13° Watch your They’re important in air- 
ing systems but may give false readings without detection 


>» 


] Replace vacuum tubes in chilled-water and motor-overload 
control modules every year. Neglect means trouble for you 
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After you’ve drained oil from the machine, clean or replace 
filter, then add new oil and check the heater and thermostat 


] Remove cover from space containing the economizer damper 
and check operation, clearance (as manufacturer advises) 


12 


controls. This 


1 Check operation and calibration of all safety controls, Don’t 15 Carefully clean the contact points of electric 
will prevent faulty operation during next busy cooling season 


forget to remove and inspect operating cortrols’ dashpots 


] Inspect and clean purge-separation ] Clean the oil separator and screen; ] Compressor needs a careful going-over. 
chamber; check float-valve operation look at operation of its float valve Replace valve-plate assembly if worn 
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careful attention at shu 
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By STEVE ELONKA, Associate Editor 


Granite surface plates: 


OPERATORS 
NOTEBOOK 


is 


GRANITE PLATES are often machined to mount special checking equipment. Surface plate above has tee slots into which tail stocks fit. 


foundation for precision measurements 


Granite, one of the,most durable materials found in na- 
ture, may be finished into a plate of close to perfect flat- 
ness. With machinery tolerances becoming ever more 
critical, plant maintenance shops as well as energy-sys- 
tems-equipment manufacturers find they can’t get along 
without reliable reference points on which to base their 
measurements, Metal surface plates traditionally filled 
the bill, but since World War II, granite has bid for its 
share of the job, Turned into precision products, slabs of 
the stone take a surface finish accurate to within 10-mil- 
lionths of an inch of absolute flatness. 

Proponents cite these reasons for using granite 
instead of metal surface plates: Granite won’t rust and 
doesn’t need special moisture protection. It’s nonmagnetic, 
won't attract troublesome metal particles. Granite plates 
may wear longer than metal. They do not swedge, which 
means that material will not bulge up around the dent 
caused by a blow by a pointed object. Even though a 
sharp enough blow may chip out a piece of granite, it 
still won’t affect the plate’s overall accuracy. 

When granite has been finished, it is the smoothest and 
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least abrasive, as well as hardest, of all suitable igneous 
rock. Before the Herman Stone Co of Dayton, Ohio intro- 
duced granite surface plates during World War II, they 
tested a variety of granites. They wanted to determine 
wear characteristics so they could use the best type. 

They found that granites wearing the longest contained 
a high percentage of quartz. Quartz, it seems, is more than 
twice as resistant to wear as the feldspars and other prin- 
ciple components of different granites. 

Where an extremely hard, smooth and noncorrosive 
bearing material is needed, quartz is often selected. Quartz 
crystals, highly polished as they are in a surface plate, 
act like jeweled bearings on which the tools and instru- 
ments ride as they move across the plate. 

Best surface plates are made of a pink granite with 
the extremely high quartz content of 25 to 30%. Plates 
come in all sizes and shapes, from a few lb on up. In- 
cidentally, world’s largest 1-piece granite plate is owned 
by the Ford Motor Co. It measures 20x10x20 ft. 

You can get plates designed for mounting special 
equipment to aid measurement and checking operations. 
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Plates are made with threaded inserts, adapter holes, tee 
slots (photo at left) and dovetail slots for holding work 
or attaching indexing heads, bench centers and similar 
equipment. Plates are also made with their edges or sides, 
as well as the top surface, precision-finished. This pro- 
vides a second accurate reference plane, allowing both 
vertical and lateral gaging of work at the same time. Any 
edge can be finished straight within 0.00001 in. in three 


Be sure your plate stays accurate 


Your surface plate can’t do its job if it’s not flat. Since 
you use it for all-important measurements, it pays to keep 
a close watch on its accuracy. Check it at regular inter- 
vals, and never make a critical measurement without a 
quick check of flatness. If plate proves to be out of tol- 
erance, have it relapped at once. 

Inspection instrument, top sketch, measures the ac- 
curacy of any type of surface plate. Its dial indicates 
overall tolerance deviation. This instrument comes with 
a specially finished master surface plate of granite, ac- 
curate to 10-millionths of an inch. 

The 8-pattern method is a good one to follow when 
testing a plate for flatness, second sketch. Move instru- 
ment diagonally across plate and note the needle’s deflec- 
tions. Follow this procedure along all eight lines. An- 
other method is sweeping the instrument over the plate, 
third sketch. Use circular sweeps from several points. 

Should the indicator suddenly give a minus reading 
while the checking tool is being moved across the plate, 
dial point has hit a worn or low spot. Maximum minus 
reading in that area is the amount of deviation. If the 
indicator suddenly gives a plus reading, the base of the 
checking tool is in the worn area. If the indicator holds a 
constant reading while it’s moved across the plate, over- 


all tolerance error can be calculated with this formula: 


length of checking pattern 


Overall tolerance = x indicator reading 


span of instrument 
A surface plate is a precision tool—not to be abused. 
Sad but true, in some shops a plate may be used for 
lapping-in valves with a coarse grinding compound, then 
cleaned off and used for delicate measurements. A sur- 
face plate should be used only for measurements, or only 
as a lapping tool. And it must be kept perfectly flat. 


ft, squared to the top surface within 0.001 in., squared 
with adjacent edges within 0.0001 in. per ft, or parallel 
with tee slots, dovetail slots or opposite edges within 
0.001 in. in five ft. 

Many of today’s precision tools are made of granite. 
Inside square plates, toolmakers’ flats, angle blocks, riser 
blocks, parallels and straight edges are all available made 
out of the durable stone. 


INSPECTION INSTRUMENT, top, mounts on master sur- 
face plate. You can test a working plate’s flatness by the 8- 
pattern method, middle, or by using a sweep pattern, bottom 


These designs handle some special measuring jobs 


STRAIGHT EDGES made of granite are precision-ground and 
used for checking the accuracy of very large flat surfaces 
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INSIDE SQUARE PLATES are a new granite surface design. Used 
as shown, they speed the process of measuring three dimensions 
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A pressure drop from 1650 to 3 psig at 
400 F always knocked out bypass con- 
trol valves after a few cycles. Engi- 
neers tried a valve designed for high 
pressure in the chemical-processing in- 


dustry, and this one shows no sign of 


giving up. After one long year... 


Tough slurry vaive 
solves recirculating problem 


Every now and then we have the 
opportunity to borrow a piece of 
equipment from another industry to 
solve one of our own _ headaches. 
That’s what happened at the Schuyl- 
kill Station of the Philadelphia Elec- 
tric Company. Their problem was a 
bypass valve in the recirculating line 
from the boiler-feed pump to the de- 
aerator; they could never keep it leak- 
free for more than a few cycles. 
Eventual solution was a control valve 
borrowed from the chemical-process- 
ing and petroleum-refining industries 
—a specially hard valve with 2-piece 
seat design. 

One of the toughest jobs a con- 
trol valve can take on at a power- 
generating station is bypass or re- 
circulation service for the boiler-feed 
pumps. The leaking valve at Schuyl- 
kill was in the recirculating line for 
the feed pumps to boilers No. 23 and 
24. These pumps run at high speed, 
and a lot of energy must be dissipated 
should pump discharges be completely 
shut off while the pump is working. 
So an automatic bypass is attached 
to the pump’s discharge nozzle, right, 
to prevent pump from overheating. 

To protect the pump at reduced 
flows (low boiler ratings), the auto- 
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matic control valve goes wide open 
and recirculates boiler feedwater back 
to the deaerator when flow drops to 
120,000 lb per hr. When flow demand 
climbs to 180,000 lb per hr, the valve 
closes again. Valve stays closed and 
is expected to hold tight shutoff ex- 
cept during the time the flow rate is 
low—hookup comes into service for 
starting, stopping, night loads and 
while pumps are being changed. 

This service is a demanding one, 
and caused a chronic maintenance 
problem. Recirculating valves were 
the usual power-plant control valves 
with stellite trim. They had to oper- 
ate at temperatures close to 400 F. 

Trouble usually arose after a rel- 
atively few operating cycles. It was 
caused by the high pressure drops 
through the valves—from 1650 psig 
at the pump to about 3 psig at the de- 
aerator. An extreme differential like 
this naturally sets up rapid erosion 
between plug and seat. Even the 
slightest leak past the trim while the 
valve is shut builds up to substantial 
leakage in a short period of time. 

In winter, Schuylkill Station sells 
steam for heating, which calls for 
about 70% boiler makeup water. This 
means that the bypass control valve is 


OPERATING under a head differential around 1600 psi, this feed- 


pump bypass valve has now been on the job for over 200 cycles 
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seldom called on to cycle during the 
cold season. But in spring and sum- 
mer, heating requirements fall off and 
the bypass valve must cycle almost 
every evening. 

After several cycles the original 
valves would begin to leak. Leaks 
would rapidly progress to the point 
where the valves had to be cut off 
the line, remachined, then welded 
back into the line. Complete repairs 
averaged three a year per pump—an 
objectionably high repair number. 
Valve trim was replaced more often 
than that. And periodically costs shot 
far higher, when the valve finally had 
to be scrapped because it could no 
longer be repaired. 

Solution was the control valve 
shown in photos, It had earned a good 
reputation handling slurries and op- 
erating under extremely high pres- 
sures in other industries—chemical 
processing, petroleum refining and 
the like. After preliminary engineer- 
ing studies, this valve was installed at 
Schuylkill. It’s a 1l-in. 1500-psi con- 
trol valve with pneumatic cylinder 
actuator. It has butt-welded connec- 
tions, a 4 to 6% chrome-moly body 
and 17-14-PH  (precipitation-hard- 
ened) stainless-steel trim. 
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Va/lve-actuator Actuator 
air pressure 


Air-pressure Positioner 


reducer 


Line air pressure 


POSITIONER and actuator supply muscles for recirculating the high-pressure feedwater 
when pump is on low load, since total demand wouldn’t be enough to keep pump running 


Venturi 
seat ring Check plug ring 


Bonnet 


The 2-piece seat design consists of space for 
a shroud (plug check ring) and a _| seating 
venturi-outlet seat ring. Seat expands 
slightly into the shroud when the 
plug is in the closed position, and a 
sliding fit between plug and seat in- 
sures tight shutoff at high pressures. 

Combination of hardness and the 
2-piece seat is credited with this 
valve’s success in bypass service at }* 
Schuylkill. The conventional valves’ . Recirculating line 
trim showed wire drawing after only 
a few cycles, while when the new 
valve was disassembled and complete- 
ly inspected after 24 cycles, no trace 
of damage could %e found. After 
passing inspection with flying colors, 
it was immediately put back in serv- 
ice. It has now cycled over 200 times, 
and still shows no sign of wear and ie 
has required no maintenance. | Moster 

Another saving was realized: As oe lo 
trim started to fail on conventional = bp boilers 
valves, extreme erosion was exper- 
ienced on downstream piping. So the | Berrel feed pump — 
piping, too, required frequent re- 
placement. Since the slurry valve was 
installed, there’s been no further 
downstream line erosion. On_ the 
basis of this first valve’s success, 


Philadelphia Electric has installed AT LOW LOAD, this hookup bypasses feedwater from the 
them on all three boiler-feed lines. barrel pump back to the deaerator. Then it’s recirculated 


HARDNESS and the 2-piece seat get credit for valve’s success. Seat-ring expansion fea- 
tures a sliding fit between plug and seat, giving tight shutoff at high pressure 


Solenoid New valve 
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Solutions... 


Friction and oil-film characteristics 
of Coefficient of friction 


These plant problems could well be yours 


What kind of bearings for our motors? 


Full-film lubrication will stretch bearing life 


| 
003+ friction— /ube 
/ Transitional region'- unstoble lube 
002 atic Fluid —--}- 
| Complete him here 
=000/ 
00} T | 3 
1/ 
Point coefficient of friction 
i 
0 10 20 30 40 50 60 70 
zn_. Viscosity (speed) 
Dp Pressure 
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We had quite a problem recently with three small 
motors to run under high temperature, with no lube 
and no maintenance. We tried carbon bearings but 
were unable to make them perform satisfactorily. We 
finished up with special ball bearings designed for the 
temperature, but we still have high-temperature prob- 
lems which means the ball bearings probably are not 
our ultimate answer. 

Our motors are 1/100-hp 3200-rpm_ single-phase 
shaded-pole 14-in.-shaft units, so bearing speed is only 
about 200 ft per min. These motors have to run at 180 
F, 100% humidity ambient. 

We know nylon and teflon cannot take the tempera- 
ture. Carbon was fine with just a drop of oil on it, or 
if there was enough water on the surface. But running 
dry, the carbon bearings would either screech or try 
to seize up or not start at all. 

What has been the general success, or lack of it, 
with carbon bearings? Has anyone with similar oper- 
ating conditions found a way to make these bearings 
last? Has anyone found a different type of bearing 
material that can stand up to these operating condi- 
tions? We would like to hear from Power readers who 
have figured out this problem.—GR, July Power 


In our experience, motor bearings are usually designed 
to permit full-film lubrication. Straight mineral oils of 
correct viscosity have adequate film strength to give serv- 
ice under GR’s conditions. 

When a lubricant is injected between two metal surfaces 
which are pressed together and in motion relative to each 
other, the lube tends to keep the surfaces separated. Fluid 
friction then takes the place of the much greater dry or 
solid friction. The more effective the oil film, the greater 
the reduction of friction. Even the best lubrication is a 
compromise with various types and amounts of friction, 
since friction can never be totally eliminated. 

Oil’s viscosity at operating temperature determines the 
bearing friction, rise in temperature, rate of oil flow 
through the bearing and to a certain extent the bearing’s 
load-carrying capacity. An oil of correct viscosity is also 
distributed quickly to rubbing surfaces, going a long way 
toward decreasing starting and stopping friction. 
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...Here’s how Power readers would tackle them 


As a journal starts to rotate, it rolls uphill on bearing 
surfaces. Since the shaft is thus slightly off-center, the 
clearance is crescent-shaped, with a wedge-shaped end on 
each side of the load area. As speed increases, oil is drawn 
from the clearance space and from around the journal, 
forming a film for partial lubrication. Pressure built up 
in the film lifts the journal and tends to center it in the 
bearing. As speed is increased, more oil is drawn or 
pumped into the wedge between journal and bearing and 
a full fluid film is built up. Enough oil must be supplied 
to, and maintained in, the bearing to compensate for any 
loss caused by end leakage. 

From points J to 2 on curve, facing page, the oil film 
is very thin and the bearing operates in the region of 
boundary lubrication. In this region friction depends on 
smoothness of bearing surfaces, adhesive strength of oil 
on metal surfaces and to a lesser extent on oil viscosity. 

In the area from points 2 to 3 the film becomes some- 
what thicker, so viscosity is more of a factor. 

In the area from 3 to 4, where curve is practically a 
straight line, fluid friction and thick-film lubrication are 
wholly dependent on oil viscosity. Bearings of other di- 
mensions have similar curves. 

Sleeve type motor bearings often require more 
cleaning than ball or roller bearings, Cleaning interval 
ranges from two weeks to several months. Ball bearings 
can function for twice this period, but are more delicate. 
Just a small amount of lubricant contamination causes 
rough running because of abrasion. 

In general, all bearings specified for high-speed opera- 
tion are super-precision types, made to meet requirements 
of Annular Bearing Engineer Committee No. 7. All com- 
mercially available bearings of this grade have non- 
metallic-ball retainers. Research on metallic-ball retainers 
in alloys and other designs is under way. 

Super-precision bearing with nonmetallic-ball re- 
tainer permits a grease charge of only 2.5 to 3.0 grams. 
By comparison, a bearing with metallic retainer takes 
from 5.0 to 6.0 grams. In addition to its bulk, the non- 
metallic retainer does not readily lend itself to grease 
lubrication. Its smooth surface provides no irregularities 
on which grease can cling. As a result, grease is thrown 
off the edge of the bearing’s outer race and is not readily 
available for lubrication. 

Our experience with small high-speed motor bearings 
has sold us on grade AN-G-15a, an all-purpose aircraft 
lube. Modern greases can be made to supply satisfactory 
lubrication at high rotative speeds, opening up an ever- 
broadening field for this type of lubrication. 

Graphite bearings, in our estimation, are a vast im- 
provement over dry carbon, no matter how accurately 
machined and fitted. But they should be designed for ad- 
ditional wearing surface when space permits. 


EC Cross, Oak Ridge, Tenn. 
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Conventional bearing 


length, 3x shaft diameter 
For maximum petformance 
usé optimum bearing 


4 


length, 15x shatt diameter 


Long bearing covnter- 


for optimum bearing length i 


Shatt diameter + 


Ratio of length to diameter is important 


GR’s small motors are not the only ones with bearing 
trouble. However, contrary to his experience, we found 
that carbon-graphite bearings have good bearing qualities 
under adverse conditions, eg, at high temperatures they 
operate bone-dry with no maintenance. 

Our experience also indicates that long-length bearings 
and very slight misalignments with inadequate running 
clearance spell trouble. Scuffing and screeching or even 
seizure result no matter how smooth the opposing bearing 
surfaces. To increase reliability, improve performance 
and reduce problems caused by minimum misalignments, 
proper bearing length-to-diameter ratio, shown above, is 
extremely important. 

Expansion coefficient of carbon-graphite is practically 
zero. So shaft expansion at operating temperature governs 
initial bearing clearance. 

The method of prevention for GR is obvious: (1) main- 
tain proper running clearance (2) make sure there is a 
very fine polish for opposing bearing and journal sur- 
faces and (3) use short-length bearings. 


E Wirrmany, Villas, 


Try bronze bearing inlaid with graphite 


An improved version of the carbon sleeve type previously 
used by GR is a bronze bearing inlaid with pressed 
graphite in diagonal grooves around the sleeve. Another 
recommendation for small sizes is a porous bearing made 


193 


: 
{ 
‘| 
gag 
|! 
Be 
Pre i d 
‘ge 
i 
= 
i 
3 
4 
= 
- 
a 


PLANT PROBLEMS continued 


of compressed and sintered powdered metal. This bearing, 
which proves to be very strong, is impregnated with 
graphite, high-temperature silicone grease or molybdenum 
disulfide (similar to graphite but twice as dense). 

If motors are operated on a frequent stop-start schedule, 
GR might again try ball bearings. But make sure they are 
sealed with a high-temperature (210 F) silicone-grease 
lubricant. As a further precaution for higher-tempera- 
ture operation (around 257 F) specify bearings heat- 
stabilized during manufacture. 


J T Norris, Babylon, N.Y. 


Special bearings are also available 


Silicone-base greases can be used up to 300 F, and you 
can get special ones for 500 F. Metal bearings with a 
PTFE (polytetrafluorethylene) resin lining are satis- 
factory in h-t confines without lubrication. Addition of a 
fiber-cloth backing allows 550-F operation, also without 
lube. Details are given in two papers, 61 AM 6B-2 and 
-3, presented at a recent meeting of the American Society 
of Lubricating Engineers. 


H B Wayne, Woodhaven, N.Y. 


Problem... 


How do we acid-clean 
our boiler? 


We have had no experience descaling a boiler with 
acid treatment. However, we are planning on doing 
just that to our 380-hp 3-drum watertube boiler. We 
intend to use sulfamic acid at the rate of approximate- 
ly 14 Ib per gal and to boil the acid-water mixture in 
the boiler for 24 hr. 

Analysis of the scale indicates it’s primarily calcium 
and magnesium carbonate and, as such, readily dis- 
solves in acid. We would like information on techniques 
and procedures of acid-cleaning a boiler with sulfamic 
acid. Any help Power readers can give us would be 
greatly appreciated—DLH, July Power 


Solutions e « e Carefully follow detailed operating instructions 


DLH should first estimate water-holding capacity of the 
system or equipment to be cleaned. Start with a cleaning- 
solution strength of one lb of sulfamic for each gal of 
water in the system. Every lb of cleaner will dissolve 14 
lb of scale. The cleaner may be added dry, either through 
open vents, sumps or manholes, or you may dissolve it in 
a 55-gal drum or other holding reservoir. Concentrated 
solutions can be added to equipment and then water 
poured in to dilute them. As much as one drum (100 Ib) 
of sulfamic can be dissolved in 55 gal of hot water—at 
160 F. High concentrations of sulfamic are not damaging 
and, in fact, will speed up the cleaning reaction. 

For most rapid and effective cleaning, solutions should 
be circulated or agitated. A centrifugal pump, eductor, air 
or steam jet, submersible pump, etc can be used to agitate 
and circulate. In many systems, the normal circulating 


pumps will keep the fresh, strong acid in contact with the 
scale at all times. A drum can be installed in the circuit 
both as a surge tank and as a convenient point where 
more cleaner can be added. A static or soak procedure 
may also be used where circulation is impractical. Carbon- 
dioxide gas formed as a result of cleaning should be 
periodically vented from closed vessels to prevent excess 
pressures from building up in the system. 

Time required to clean a system will vary. It depends 
upon the amount of scale present, the circulation rate, 
solution strength and temperature. Any time from 1 to 
24 hr may be necessary. If you heat cleaning solution to 
a temperature of 140 to 160 F, reaction will be faster and 
less time will be required to complete the job. Cleaning 
solutions can be heated by direct steam additions, with a 
steam-jet eductor, immersed heating coil or by light firing 
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of equipment. Scale will dissolve about 244 times faster 
at 160 F—the maximum recommended temperature for 
sulfamic acid—than it will at room temperature. With 
good circulation of warm cleaning solution, 4 to 6 hr 
should be adequate to complete most cleaning jobs. 

Periodic checks should be made during the cleaning 
operation to be certain the solution remains acid—pH 
less than 3.5. If the pH goes above 3.5 as the scale dis- 
solves, cleaning strength may be bolstered as often as 
needed by adding more sulfamic acid. It is not necessary 
to drain the equipment each time this is done. 

If deposits are oily, better cleaning is possible if equip- 
ment is first flushed with an alkaline solution or a low- 
sudsing detergent, then rinsed thoroughly with water. 
When acid cleaner is added, it will quickly penetrate and 
dissolve scale deposits. If the deposit also contains iron 
oxide, adding 14 lb of ordinary salt for each lb of cleaner 
will improve cleaning. Salt may be dissolved with cleaner 
when preparing cleaning solutions. 

When acid strength of the cleaning solution remains at 
a low pH and there is no more bubbling due to formation 
of carbon dioxide, the cleaning is complete. Drain spent 
acid and debris and flush the equipment with water. Since 
it may not be possible to completely drain or adequately 
flush all areas, neutralizing rinse with a solution of caustic 
soda or soda ash is suggested. If there is chance of stream 
pollution, spent acid solution can be mixed with neutral- 
izer before it is discharged into sewers. After cleaning, a 
good inhibitor should be added to the water used in equip- 
ment to prevent corrosion and buildup of further scale 
deposits in the boiler. 

S M Ziarkowsk1, Pittsburgh, Pa. 


Acid cleaning is job for specialist 


To DLH I would only say that undertaking acid cleaning 
of a boiler without complete and very specific know-how 
makes about as much sense as trying to remove one’s own 
tonsils. This is no job for even the most ardent do-it-your- 
selfer; it is a job for highly skilled professionals backed 
by extensive lab facilities and equipment. 

During the war I saw some marine boilers that had 
been completely destroyed by well-meaning amateurs try- 
ing to acid-clean them. The mere fact that DLH contem- 
plates “boiling” his unit for 24 hr indicates that he is not 
cognizant of the many problems of inhibitor breakdown, 
hydrogen formation and acid concentration. 

The savings to be achieved by acid-cleaning boilers are 
so great that cost of professional help most assuredly is 
within any operator’s budget. 


F G Feevey Jr, New York, N.Y. 


Correction... 


In the problem on water chemistry in August Power, 
makeup concentration in G Apfels’ answer should be 3, 
not 30. How many readers caught this typographical 
error? With 3% makeup and assumed 10-F drop, number 
of concentrations actually goes as low as 114. 


Your November problems —— 


Can we put lighting heat to work? 


Our company, a midwest electric-equipment manu- 
facturer, has grown rapidly during the past five years. 
More production space is needed and a new structure 
will go up adjacent to our present 3-story building. 

Steam-heating system in present building badly 
needs modernizing. Lighting level is also definitely be- 
low par. We plan to air-condition both old and new 
buildings and completely revamp the lighting system. 

Considerable heat is generated by proposed lighting 
level of 150 ft-c. If possible I’d like to use this heat to 
handle all or part of winter heating load, but remove 
it in the summer to keep the air-conditioning system’s 
size within reason. What type of heating-cooling is 
best suited for this kind of arrangement? Have readers 
any design tips or experience to offer? —ROP 


What's best way 
to test for dissolved oxygen? 


Our plant laboratory is periodically called upon to 
run dissolved-oxygen tests on condensate and on feed- 
water leaving deaerating heaters. Up to now we have 
been content with a simplified Winkler test. 

But some recent boiler-tube failures indicate that a 
closer watch is needed on dissolved oxygen in the sys- 
tem. We particularly want to check deaerator perform- 
ance against the guaranteed oxygen residual of 0.005 
cc per liter. 

What test methods can we use? Will it pay us to 
invest in one of the many special instruments now 
available for measuring dissolved oxygen? At present 
we are sending samples to an outside laboratory for 
checking, but this is not a satisfactory long-range solu- 
tion to the problem. What experiences have other 
readers had with dissolved-oxygen tests?—CBC 


Sit down right now and answer one or both problems. 
We'll pay extra for answers with photos or sketches 


Take these limitations into account 


(1) Sulfamic acid must be inhibited for use on carbon 
steel. Most people prefer to use a compounded cleaner 
with both sulfamic acid and inhibitor. 

(2) The acid-water system should not be boiled, inas- 
much as sulfamic acid hydrolyzes to ammonium bisulfate 
at these temperatures. This can react with the calcium 
originating from scale to form insoluble calcium sulfate. 
Recommended temperature is 160 F. 

(3) Concentration of 44 lb per gal mentioned may be 
inadequate to react with all scale present, unless boiler is 
very lightly scaled. About 14 lb of acid per gal is better. 

W P Cooke, Wilmington, Del. 


Want some help on plant problems? Send us any of your 
design or operating headaches for Power reader comment 
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Timely PF actical ideas to help solve 


“Standards keep 
right on improving..." 


beams Steve Elonka of Power, left, 
as he and Quaid Minich of Borg- 
Warner Corp review the first copy of 
their new book—Standard Refrigera- 
tion and Air Conditioning Q & A— 
just off the press. The 16 pages of 
license requirements in Chapter 21 of 
this book are proof: more and more 
cities, states and Canadian provinces 
now require licensed operators for 
refrigeration and _ air-conditioning 
equipment. 

Steam-license requirements have 
been surveyed before, by Power, but 
this is the first refrigeration survey 
ever made showing types of equip- 
ment, tonnage and class of refriger- 
ants requiring licensed operators. 

Third volume in the expanding 
Standard Q & A library, this like the 
others is aimed at improving stand- 
ards by (1) supplying typical ques- 
tions on which license examination 
boards can base their exams (2) giv- 
ing operators the basic and practical 
information they need to pass examin- 
ations and improve their job oppor- 
tunities (3) keeping all energy-sys- 
tems engineers abreast of standards 
and technology (one chapter is de- 
voted to cryogenics) (4) providing 
a basic book for technicians and stu- 
dents in this fast-growing field. 

You Power readers can help us 
keep our data up-to-date. Let us know 
of any new refrigeration license re- 
quirements passed in your state. 
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Thrust and 
Journal bearing 


Thrust washer. 


Thrust ‘ 
Shim pack 
Thrust collar 
Oil ring 


BEFORE 


Now, our thrust bearing doesn't heat 


Two 0005" shims 
reduced at OD 


NOW 


Shown exaggerated in before-and-after sketches are thrust and journal of a 
turbine that drives a forced-draft fan. Our problem was limited contact of 
the surfaces under thrust, due to shaft and bearing wear and also to a mini- 
mum shaft deflection under load. Deflection thus acted on the combined 
thrust and journal bearing. When the tilt of the thrust caused the edges to 
break through the oil film, the high points contacted, and so we were con- 
stantly struggling with heating and wear. 

We made the temporary repair shown in sketch. First we pulled off the 
bearing cap. Then we rolled out the bearing, making space to reduce the 
diameter of the two 0.005-in.-thick shims of the shim pack. This was quickly 
done with a pair of duckbill snips, and we were back in business. 

We reasoned that, under thrust, the washer would have a chance to adjust 
itself parallel to the bearing flange. And we were right. Now there is less 
chance of thrust surfaces overheating until we can make permanent repairs. 


E Wirrmann, Villas, N.J. 


Float switch shuts down engine when packing glands leak 


A simple way to keep packing-gland 
leaks from becoming a hazard on re- 
motely controlled pumping units: 
connect the drain line from the glands 
into a central float chamber. Then 


hook up the chamber to a mercury 
switch. If chamber fills up, switch 
grounds out the engine. 

Bottom of pot in photo has an out- 


let where the valve can be throttled to 
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your tricky design and maintenance problems 


allow slight leakage through the pack- 
ing for lubrication. But as soon as 
leakage becomes excessive, the col- 
lected liquid will raise the float. The 
mercury switch then grounds the cir- 
cuit on the pumping engine’s mag- 
neto, or if you’re using an electric 
motor, cuts off its switch. 

H Hess, Houston, Texas 


Epitor’s NoTE: Wouldn’t it be more 
practical to connect the float to a 
warning signal in the remote-control 
station instead of letting it stop the 
pump? Operator could then investi- 
gate and tighten the gland without 
shutting down. Or if a mechanical 
seal failed completely, he could start 
up a standby unit, then shut down 

without interrupting process flow. 
Do any of you readers have sug- 
gestions? Let me know if you do. 
STEVE ELONKA 


Let's get this right... 


The words supersonic and ultrasonic 
are not interchangeable—they mean 
two different things. According to 
ASA Standard S$1.1—1960: “Ultra- 
sonics is the technology of sound at 
frequency above the audio range. 
Supersonic is the general subject, 
covering phenomina associated with 
speed higher than the speed of sound 
as in aircraft, projectiles traveling 
faster than sound. This term was once 
used in acoustics synonymous with 
ultrasonics. Such usage is now dep- 
recated.” 

From Webster’s Dictionary: 
trasonics pertains to vibrations and 
waves whose frequencies are greater 
than those which affect the human 
ear, that is, greater than about 20,000 
cps. Supersonic designates a speed 
exceeding that of sound in air.” 


L Greir, New York, N.Y. 


Did you know... 

that 30 instrument manufacturers 
offer courses in instrumentation? See 
Sept Power for names, addresses. 


STEVE ELONKA, Associate Editor 


What would you have done? 


Several years ago I was fire-room second assistant engineer aboard a 
freighter running down to South America. One trip on the Plata River 
we took on boiler water in the little port of San Fernando, Argentina. 
It was well water and turned out to be highly alkaline—up to 1000 
ppm. But at sea we were too short of water to give the boilers a bot- 
tom blow. Fact is, we just barely made New York, and by the time we 
hit home port, our boilers were badly scaled. How to get rid of that 
scale quickly? We were already behind our sailing schedule. 

After dumping the boilers and seeing that scale, | quickly filled 
them up again using the ejector to have the water as hot as possible. 
The boilers were still hot. Then I closed the gage cocks and air vents. 
I had the firemen tie coco floor mats over the mud-drum handhole 
plates of each boiler so no one could possibly be scalded. 

I knocked in each mud-drum plate. The tons of hot water gushed 
out in torrents as air rushed in to replace the partial vacuum. And as 
air rushed in, it surged its way up through the water to the steam 
drum, thus loosening most of the heavy scale which washed out with 
the water. We finished the job by sticking a fire-hose nozzle down 
through each tube from the steam drum when the boilers had cooled 
enough. What would you have done? 

G Warman, Wantaugh, N.Y. 


Let's take a second look at shaft whip 


E Wittmann’s prevention of pump-shaft whip (Power, June 1961, p 228) 
may lead some users astray. While he has undoubtedly corrected this particu- 
lar problem, his solution could be quite dangerous in the long run. The manu- 
facturer probably used a self-aligning bearing for a reason, and shaft de- 

sign depends on angular freedom at the inboard end. 
Shaft whip may be due to hydraulic unbalance because of low-flow opera- 
tion. In this case, solution would be bypass to produce a higher gross flow. 
Wittmann has created a very high moment and bending stress in the shaft 
at the inboard bearing. Shaft failure could easily result. He might better try 
a new shaft with a very heavy section between bearings. This would cut down 
overhung deflection and packing difficulties, still allow a self-aligning bearing. 
I don’t think a user should ever modify rotating equipment of this sort with- 
out consulting the manufacturer. He cannot know the design intricacies of 
these shafts and bearings, so he may be buying more trouble than he had. 
J Pearson, Fair Haven, N.J. 
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Use manhole cover for anodes 


Photo shows large vessel for storing corrosive fluids. To prevent corrosion, 
the manhole cover at the bottom is used for anodes, Install the setup by plac- 
ing the anodes in the tank bottom, then connecting them to the outside with 
copper tubing inserted in holes previously drilled into the cover. In this way 
you can easily inspect or change the anodes by removing the cover when tank 
is empty. We find this an extremely practical setup. 

H Hess, Houston, Texas 


Notches - 


Wire sizes 


SAFETY KNIFE 


This knife is safer 


Safety knife can easily be made to cut wire and cable insulation to uniform 
depth. You won’t cut into the copper strands, as happens when you're using a 
pocketknife. And it’s always a good idea to have a special tool for the job. 
First remove the blade. Assemble the 2-sectioned handle with the screw. 
Place handle in a vise and use a triangular file to make a number of 45-deg 
notches of various depths along the edge to accommodate the various size wires. 
F Lettino, Long Island City, N.Y. 


Draft gage saves the day for me 


I was called to check the capacity of one plant’s ID fan. I had a pitot tube 
in my bag and my plan was to traverse the stack to measure gas velocity since 
it was the only straight run of duct available. A fine idea except the velocity 
head in the stack was so low I needed an inclined manometer to read it. This 
I didn’t have! We looked all around the plant but couldn’t turn one up. 

But in the control panel was a furnace-draft gage. This was a standard 
instrument that could be hooked up as a differential draft gage. We used it 
on our pitot tube and it worked fine! 


LA Watson, Atlanta, Ga. 


My biggest boner 


My first headache as master mechan- 
ic in a southern textile mill was also 
my first big boner. At three am a 
sleepy mechanic called about a broken 
shaft on a centrifugal chilled-water 
pump that supplied half of the mill’s 
air conditioning. It was July, so that 
air conditioner had to be started next 
morning. To expedite the repairs I 
told the mechanic to dismantle the 
pump while I was on my way. 

We machined a new shaft and re- 
assembled the pump. The sleepy me- 
chanic, who had worked all night, 
assured me he had marked the pump 
impeller before pressing it off the 
broken shaft. 

But the assembled pump refused to 
pump and started running hot. We 
loosened the packing and blew some 
grease out of the bearings. It still 
wouldn’t pump and it still ran hot. 
We changed the packing; no change 
in the pump. It was almost noon and 
the mill manager started breathing 
down my neck. He said they would 
have to let half the production force 
go home if that pump wouldn’t work. 

At my wit’s end, I turned to my 
sleepy-eyed mechanic and asked him 
again about the match marks on the 
impeller. Then—he admitted that he 
had marked it after he pressed it off 
the broken shaft. Quickly we dis- 
mantled the pump, pressed the im- 
peller off the shaft, turned it around 
and reassembled it. Sure enough, the 
pump ran like a million dollars. 

My biggest boner taught me two 
things: (1) always match-mark the 
parts before disassembly and (2) 
never take the word of a sleepy-eyed 
mechanic early in the morning. 


D B Witson, Atlanta, Ga. 


198 PLANT MAINTENANCE AND MANAGEMENT SECTION * POWER * NOVEMBER 1961 


d 
tical j 
More practica ideas i 
J+ 
\ 
: 
pak, 
: 
% 
4 
| 
/ 
4 
te 


i 

Desuperheared, 

steam || 

ili! Woter 

| | 
Superheoted 

steam 


STEEL BALL floats on steam flow, above, 
maintaining required pressure drop across 
vertical desuperheater station, right. De- 
sign turndown ratio is 50:1 at 125 psig 


High-turndown desuperheater 
at work in large steam station 


Middletown Station of The Hartford Electric Light Co 
uses 125-psig steam in oil-burner atomizers as well as for 
air preheaters and fuel-oil and building heating. This 
steam normally comes from the 15th stage of their main 
turbine, but when demand is high, available pressure 
drops. Then cold reheat steam substitutes and the desuper- 
heater station comes into service. 

Inlet steam arrives at the desuperheater at 117.8 psia, 
540 to 550 F; it’s desuperheated to 400 F with a constant 
pressure loss of 3 to 4 psi regardless of flow. 

Steam demand from this desuperheater station 
varies widely—the swing from a high of 25,000 lb down 
to 500 lb per hr is usual. This means a turndown ratio 
of 50:1. Sometimes operating needs go as low as 250 |b 
per hr (100:1 turndown); occasionally they drop to 
zero for short periods, In any case, the desuperheater 
(which was made by Copes-Vulcan Div of Blaw-Knox 
Co) is untouched by its operators—even after cutting 
out at zero, it’s ready to go back on the line when normal 
flow is restored. 

How does the desuperheater station operate through 
such a wide range? Briefly, the area of this vertical de- 


superheater’s steam orifice automatically varies with re- 
quired steam flow. A steel ball rests on a ring seat in the 
desuperheater and is held radially by Inconel springs and 
guides, Steam pressure lifts the ball off its seat to a point 
where its weight is exactly balanced by steam pressure 
and flow through the orifice. As demand changes, ball 
position alters vertically, which changes the area of the 
orifice. So flow can go from zero to the maximum design 
condition with essentially the same pressure drop through 
the desuperheater. 

Water enters through an annular chamber surrounding 
the ball seat (point of maximum steam velocity). As steam 
passes through the restriction between the ball and its 
seat it has an aspirating effect, drawing the cooling water 
in and mixing it intimately with the steam. Water is 
therefore entrained at the point of highest steam velocity 
and turbulence over the desuperheater’s entire range. 

Cooling water for this installation comes from con- 
densate-pump discharge at an average 250 psig and 90 F. 
But water pressure can vary as much as 40 psig, and the 
desuperheater can handle the lowest water pressure eve: 
when it’s combined with the highest steam pressure. 
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San 
Francisco 


Power and Industrial Division offers im- 
mediate employment opportunities for 
electrical, mechanical, or structural en- 
gineers capable of assuming responsi- 
bility on design of major steam or hydro 
power plants. 


Relocation allowances cover moving 
costs plus transportation reimbursement 
for you and members of your family. If 
you have an interest in a San Francisco 
assignment, please send a resume of ex- 
perience to W. A. Anderson, Technical 
Recruiting. Personal interviews will be 
arranged for qualified candidates. 


Bechtel 


Corporation 


220 Montgomery Street 
San Francisco, Calif. 


In New York City, a personal interview can 
be arranged by phoning Edmund J. Orr, 
MUrray Hill 7-7100 


PROJECT 
CONTROL SYSTEMS 


ENGINEER 


PERMANENT positions in leading 
industrial instrumentation com- 
pany for engineers with experience 
in combustion, feed-water and 
steam temperature control systems 
for central station and/or indus- 
trial boiler plants. 


IMMEDIATE opportunities are 
available for qualified graduate en- 
gineers to join a rapidly expanding 
part of our total operation at the 
project engineer level. 


SUCCESSFUL applicants will 
quickly assume complete responsi- 
bility for all engineering and 
administrative details of a project, 
contributing to any or all phases, 
from systems design through instal- 
lation and start-up. Salary com- 
mensurate with experience and 
ability. 


If an opportunity like this ap- 
peals to you, and if you believe you 
are qualified, please mail an outline 
of your education and experience 


to: 
W. W. Brown 
Employment Manager 
The Foxboro Company 
Foxboro, Mass. 


An equal opportunity employer. 


SEARCHLIGHT SECTION 


(Clatsitied Advertising) 


OPPORTUNITIES’ 


PLOYMENT: 
BUSINESS: 


ENGINEERS 


Immediate openings for qualified 
applicants familiar with chemical 
cleaning of process equipment or 
municipal/industrial water and 
waste treatment. Specific oppor- 
tunities for: 


SERVICE & SALES 
ENGINEERS 


Degree in chemical or mechanical 
engineering. Prefer experience in 
power-plant steam generation, 
high-pressure boilers and related 
equipment. 


Management recognition of initia- 
tive and ingenuity, unlimited op- 
portunities for advancement. 
Group life insurance plus exten- 
sive major medical coverage. Un- 
ique retirement benefits. 


Applicant must be willing to re- 
locate and travel. Openings avail- 
able nationwide. Individual pref- 
erence for area assignments, if 
possible. Diversification of work 
assures full utilization of talent. 


Mail resume to: 

PERSONNEL MANAGER 

DOW INDUSTRIAL SERVICE 
Division of 

The Dow Chemical Company 


20575 Center Ridge Road 
Cleveland 16, Ohio 


EXECUTIVE 
REPRESENTATIVE 
SALES 


Key position available with nationally recog- 
nized engineering company (headquarters 
in New York) for a top qualified sales en- 
gineer with an established record in 
thermal/nuclear power generation fields. 


We seek a mature, creative, self-starting 
representative to sell and solicit services 
for the engineering and design of power 
plants and related facilities. Area of re- 
sponsibility will include the midwest. Must 
be capable of developing leads and follow- 
ing through on proposals and presentations. 
Please submit detailed resume of training, 
experience and salary requirements in con- 
fidence to: 


P-7707, POWER 
Class. Adv. Div. P.0. Box 12, NY 36, NY 


:EQUIPMENT 
:USED OR RESALE 


POWER PLANT 
ASSISTANT SUPERINTENDENT 


Mechanical or Electrical Engineer with expe- 
rience to supervise the operation and mainte- 
nance of a large industrial steam and elec- 
trical generation plant. 


Address replies containing a summary of edu- 
cation, experience, and personal data. 


to 


P-7526, POWER 
645 N. Michigan Avenue 
Chicago 11, Illinois 


ADDRESS BOX NO. REPLIES TO: 
Box No. Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P.-O. Box 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11: 255 California St. 


POSITIONS VACANT 
(Additional Position Vacant Advertisement on 
opposite page) 


P. t openings for Resident Engineers ex- 
perienced in supervision of construction of high- 
voltage transmission lines. Degree and registra- 
tion desirable. Excellent opportunity with con- 
sulting engineering firm. Please send resume of 
education, experience and salary requirements 
to P-7676, Power. 


Mechanical Engineer (Civil Service Classification 
Mechanical Engineer II) Monthly salary range 
$594 to $725. Job requirements: Makes studies, 
plans, estimates, tests and writes specifications 
for a wide variety of mechanical engineering 
work, such as diesel, steam and internal com- 
bustion power units and pumps with their re- 
spective auxiliaries and other related equipment 
used in both water and sewage treatment 
plants. Age, education and experience require- 
ments: Not over 55 years of age; must have 
B.S. degree in Mechanical Engineering plus five 
(5) years experience in the design, installation, 
operation, and maintenance of large scale 
mechanical engineering projects; or the equiva- 
lent combination of related education and ex- 
perience. Please send a complete summary of 
your education and experience, including a 
transcript of your college credits and a photo- 
static copy of your military service discharge 
record for veteran's preference points to Henry 
W. Korner, Executive Secretary, City of Miami 
Civil Service Board, 3318 Pan American Drive, 
Miami 33, Florida. The closing date for receiving 
applications for the position is December 15, 
1961 and all qualified applicants will be given 
a written examination either in or near their 
present place of residence shortly after that date. 


Power Plan: Superintendent—Responsible for ac- 
tual operation of steam, diesel, and water dis- 
tillation plant. Must supervise all operating and 
maintenance personnel. Mechanical engineer 
preferred with college degree. Must have been 
in charge of steam electric generating plants. 
Salary scale $11,000 to $12,000. Watch Engineers 
—Some college work in mechanical engineering 
desirable. Must show actual operating experi- 
ence in steam power plants. Apply on Federal 
Employment Form 57 to Virgin Islands Corpora- 
tion, St. Croix, Virgin Islands, U.S.A. 


SELLING OPPORTUNITY AVAILABLE 


THERMAL POWER STATIONS 
PROJECT SUPERINTENDENTS 
ASSISTANT PROJECT SUPERINTENDENTS 
‘ivil — Mechanical — Electrical 
START AND TEST ENGINEERS 
SHIFT OPERATORS 
LOCATION FAR EAST 
Qualified applicants submit resume to 
THE KULJIAN CORPORATION 
Construction Division — Dept. A 
1200 N. Bread St.—Philadelphia 21, Pa. 


Profitable Line of building repair materials as 
additional line for salesman now calling on 
Plant Engineers. Write full particulars to SW- 
7595, Power. 


WANTED 


Anything within reason that is wanted in the 
field served by Power can be quickly located 
through bringing it to the attention of thousands 
of men whose interest is assured because this 
is the business paper they read. 
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WANT MORE MONEY 


WANT BETTER JOB 


GET 2nd CLASS STEAM 
ENGINEER Lic. IN 1 YR. 


ATTENTION TO: 


3rd Class, Asst. Engineers, Firemen, Oilers, 
Wipers, Laborers 
Apply for monthly Boiler Room 100 Question 
& Answer Bulletins. After 15 months, take 


Custodian or Supt. of Bldgs Civil Service Ex- 
amination. 


For information write: 
KARPF INSTITUTE 
88 Ashwood Dr. Rochester 9, N. Y. 


SEARCHLIGHT SECTION 


Circle 500 on Reader Service Card 


WE PAY 


CASH 


Electric Motors ¢ Transformers 
Circuit Breakers — Electric Supplies 
ALLIED ELECTRIC CO. 

710 N. MAIN ST., MEMPHIS, TENN. 
BOX 1838 — PHONE JA 7-168! 


Circle 501 on Reader Service Card 


WANTED 


1000 K. W. Turbine Generator Con- 
densing Unit including switch gear, 
steam conditions 140 PSIG satu- 
rated with automatic extraction at 
10#, 3 phase, 60 cycle, 440/480 
volts. 


THE GASKELL CO., INC. 
P. O. Box 10225 
Memphis 6, Tenn. 


FURNACE APPLICATIONS ENGINEER 


We invite inquiries from professionals in this discipline. 
The opening in our Southern California plant requires 
a specialist with capabilities in both large and small 
furnaces and preferably with experience related to the 
aerospace industry. Past record should exemplify the 
effective design and installation of heat-treating equip- 
ment and necessary controls and the marked ability to 
resolve problems of operation and maintenance. Prefer- 
ence to the professional mechanical engineer. 


PLEASE SUBMIT RESUME TO 


P-7628, POWER 
255 California St., San Francisco 11, Cal 


An equal opportunity employer 


[ DIESEL GENERATORS | 


Circle 502 on Reader Service Card 


WANTED TO BUY: 


Good Cylinder Heads for Chicago Pneumatic 
Gas Engines, style RH40 Serial #21040 and 
21041, part #1-40-289. 
Bruce Marble & Granite Works 
Fort Scott, Kansas 


Circle 503 on Reader Service Card 


FOR SALE 


1—2000 KW G.E. Turbine-Generator yr 
750° F Throttle, Automatic 150# and 85# 
Extraction, Exhaust. 


Generator is 2500 KVA, 3-60-480 volt, with 
exciter and accessories. 


WANTED 


2500-5000 KW _ Turbine-Generators 400- 
600% Throttle, 700-750° condensing or non- 
condensing. 
Write to Joliet Equipment Corporation 
Box 1078, Gross Street, Joliet, lil. 
Or Phone: Joliet SA 7-4738 
Chicago BI 2-2458 


Excellent condition as removed from service 


850 KW—1062 KVA General Elec. 
3 phase, 60 cycle, 450 volt, 720 RPM, .8 Power 
Factor, driven by Fairbanks Morse mode! 38DA 
type 8x10- OP, 1350 HP, 720 RPM. 


250 KW—312 KVA Westing. 
3 phase, 60 cycle, 450 volt, 900 RPM 80% 
Power Factor, driven b Cooper- -Bessemer type 
FS-N-6, 375 HP @ RPM. 


250 KW—312 KVA Westing. 
3 phase, 60 cycle, 450 volt, 1200 RPM, 80% 
Power Factor, driven by G.M. Cleveland ‘Diesel 
Engine, model 8-268A, 360 HP @ 1200 RPM. 


200 KW—250 KVA General Elec. 
3 phase, 60 cycle, 450 volt, 900 RPM, .8 Power 
Factor, driven by Fairbanks Morse type 54x74 
OP, 300 HP, 900 RPM. 


100 KW—Allis Chalmers 
120/240 volt DC, 1200 RPM, driven by General 
Motors 3-268A, 145 HP @ 1200 RPM. 


100 KW—Westinghouse 
3 phase, 60 cycle, 440 volt, 1200 RPM, driven 
by General Motors 3-268A. 


Send for our New Catalog 
D. R. GLAZER CO. dept. 


45 Nassau St., N.Y. 5, N.Y. BE 3-5033 
Sales Agents for Hugo Neu Corp. & Lipset Corp. 
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STOKER REPLACEMENT PARTS 
For 
WESTINGHOUSE-TAYLOR 


And 
Many Others — Satisfaction Guaranteed 


MONUMENTAL STOKER SERVICE, PP 
OLD MONTGOMERY 
ELLICOTT CITY, 


FOR SALE 


500 HP. A-C Motor, 3600 RPM, 440v. ARW. 
New Westinghouse ACB ‘’De- ion” 2250 frame, 
125 O.L., frame F. New 10kw E.M.C. 1 ph. 
AC Gen., 110/220v, 1800 RPM. 

MIDWEST DIESEL ih INC. 


4120 W. Belmont Ave. Chicago 41, Ul. 
AVenue 8-3308 


Circle 508 on Reader Service Card 
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10—SUPLUS DUAL FUEL 
CYLINDER HEADS 


Nordberg, 2114" bore, dual fuel engine. Also 
other surplus Diesel parts and equipment. 
Advise needs. 


BOX FS-7266, POWER 
645 N. Michigan Ave., Chicago 11, Ill. 


STEAM POWER PLANT 


All power generating units including aux- 
iliary equipment for sale in Lake Ivanhoe 
Power Plant. All units operated at 250 
psi—some units designed for 450 psi. 
1G.E. 10,000 KW Turbo Generator 
1 West. 5,000 KW Turbo Generator 
West. KW Turbo Generator 
is 0 KW Turbo Generator 

1 B&W Boiler 88,000 #/hr. 
B&W Boiler 80,000 

1 B&W Boiler 45,000 #/h 
2 Springfield Boilers 30, 000 "#/he. 


For detailed information write: 


ORLANDO UTILITIES COMMISSION 
P. 0. Box 8193, Orlando, Florida 


MAIN BOILER 


DESIGN DATA: 


Pressures, lb. per sq. in. (normal power) 
Steam drum design 
Steam drum operating 
Superheater outlet operating 


Temperatures, deg. F. (normal power) 
Superheated steam 
Feedwater 
Air heater gas outlet 
Air to burners 


Evaporation Rate, lb. per hr. actual 
(normal power) 

(overload) 

Draft Loss, in. w.g. (normal power), 
15 per cent excess air, air inlet to 
gas outlet 

Furnace Volume, cu. ft. 


Heating Surfaces, sq. ft. 
Boiler and water walls 
Superheater 
Air heater 


Weight, lb. 
Weight of one complete unit, dry. 108,737 


THE BOSTON METALS CO 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 
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88,000 LBS/HR 
235 PSI. 


Union Iron Works package type water tube boiler, model MH-T, rated at 
88,000 lbs/hr.—235 psig assembled, and delivered new in 1960—never 
placed in operation—steel encased and capable of being shipped intact 
aboard RR car without dismantling. IMMEDIATE DELIVERY. Fully equipped. 


OTHER BOILERS IN STOCK 
50 hp. Mund Scotch Marine package, oil, 125 psi, fully automatic, new, unused (7) 
100 hp. Cycloth. package 125 psi., oil, automatic 
150 hp. Cleaver Brooks package, 150 psi,, oil, automatic 
175 hp. Comb. Engr. package 375 psi., oil, automatic 
200 hp. Cleaver Brooks, package, 125 psi, #601L, automatic, complete, (2) 
500 hp. Cleaver Brooks, package, 150 psi,, oil automatic 
300-600 hp. Bigelow Scotch Marine Boilérs, 3,000 sq.ft., 200 psi, complete package units, 
automatic, etc. (1955) (3) 
10,000 Ibs/hr., B&W, package watertube, 2100 psi, oil, compl. (exc. for testing purposes) 
45,000 Ibs. B&W, 435 psi., packaged, oil, assembled, unsued, ready to ship 
45,000 Ibs. C-Engr. 250 psi. 2 drum assembled, ready to ship 
60,000 Ibs. B&W, 475 psi., oil, packaged, assembled unused, ready to ship 
100,000 Ibs./hr.—Riley, 200 psi, comb. oil-gas firing, Ron design 
156,000 Ibs/hr., C-Engr., 600 psig, 4 drum Stirling, 3” tubes, suprh., air prehr., compl. (3) 
195,000 Ibs, C Engr., 950 psi., 2 drum, stoker and oil, superheat, etc. Completely installed 
new 1954. All 2%” Tubes. 
complete listing catalogue sent upon request 


HI PRESSURE BOILERS 10-5000 H.P. 


USED—NEW—PURCHASED—SOLD—RENTE 
Large and Complete Inventory for Domestic and ™ 


INDECK POWER EQUIPMENT CO. 


9750 N. Skokie Bivd.—Chicago (Skokie), Ilincis—OR 3-7666 
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SOLD - RENTED 3—2:00 KVA 


BOUGHT - 
3—1500 KVA G-E 6900—2400/4160Y 


MANUFACTURED 


3— 833 KVA W-H 43800—480 
3— 667 KVA G-E 13200—2400/4160Y 
Ask for our Stock List 


3— 500 KVA A-Ch. 2400/4160Y—240x480 
3— 500 KVA A-Ch. 7200/12470Y—240x480 
3— 500 KVA A-Ch. 13200—240x480 

3— 500 KVA A-Ch. 13800—240x480 


THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 
“America’s Exclusive Independent Transformer Service Shop” 
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COMPRESSORS 


No better values at any price 


M 1500 PSI 6% -3%4-1% psi, gas or oil. 


cr x7 CP 
80 CFM 3500 PSI 6%-4-1 7/16x9 IR ESS i i 
138 crM 100 Joy KVA unit substation, 13200— 
288 CFM 100 PSI ox Ine. Worth. CP 3—Worthington 3500 CFM air compressors, 
wee 24x15, #LTC-4, 500 HP gas drive. 
2165 CEM PBI 1—Chicago-Pneu. 3060 CFM air comp., #19- 
502 CFM 125 PSI {2x13 Worth 32-30-18x24, 60 PSI, steam drive. 


676 CFM 110 PSI 15- 

686 CFM 100 PSI 14xi3 Ing. 

1065 CFM 110 PSI 18-12xi4 4, Rand XRE 
HP Syn 3-60-440 


175 yn 
1650 CFM | Soe) 100 PSI Fuller C300—300 HP 
S00HP Syn 3-60- 8 
2200 crm” 100 PS! 26-15x28 Ch. Pn. oce 350-HP 
-4160-4600 .8 
2230 CFM 110 PSI 25-15x!2 Ing. Rand XVH 
350 HP Syn 3-60-440 
AMERICAN AIR COMPRESSOR CORP. 
48th & P, North Bergen, N.J. UNion 5-1397 


2—200 HP water-tube boilers, 160 PSI. 
1—Gardner-Denver air comp., 445 CPM 


5—435 Hp Comb. Eng. water-tube boilers, 300 


3—G.E. 1000 KVA transformers, 12, 13800-V. 


FRRY EQUIP. CORP. 
1422 N. Sixth St. 

Philadelphia 22, Pa. 
POpiar 3-3505 
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New and Used Equipment Available for 
POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 
Send for new list 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE Two Rector St., New York 6_N. Y. 
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TURBO GENERATORS 


Excellent condition as removed from service 


1250 KW—1563 KVA (4 ea.) 


G.E., 3 phase, 60 cycle, 450 volt, 3600 RPM, 
80% Power Factor, driven by G.E. turbine 
545/618 PSI, 345/358° F 


1000 KW—1250 KVA (4 ea.) 


G.E., 3 phase, 60 cycle, 450 volt, 3600 RPM, 
80% Power Factor, driven by G.E. turbine 525 
Ibs. steam pressure, 350° F. 


600 KW—750 KVA (4 ea.) 


G.E., 3 phase, 60 cycle, 450 volt, 1200 RPM, 
.8 Power Factor, driven by G.E. turbine, 525/ 
565 PSI, 355/371° F throttle temp. 


500 KW—625 KVA (4 ea.) 


Allis Chalmers, 3 phase, 60 cycle, 450 volt, 
1200 RPM, 1.0 Power Factor, driven by Allis 
Chalmers turbine, 696 PSI, 375/175° F 
throtte temp. i 


400 KW—500 KVA (4 ec.) 


G.E., 3 phase, 60 cycle, 450 volt, 1200 RPM, 
.8 Power Factor, driven by G.E. turbine, 525/ 
575 PSI, 350° F throttle temp. 


Also: A.C. controls & motor starters, motors, D.C. 
controls & motor starters, motor generators, 
transformers, compressors, boilers etc. 


Send for our New Catalog 


D.R. GLAZER CO. 


Sales agents for Hugo Neu Corp. & Lipset Corp. 
45 Nassau St., N.Y. 5, N.Y. BE 3-5033 
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7B&W 


WATERTUBE 


BOILERS 


From the unfinished 
Battle Cruiser “Hawaii” 


157,000 Ibs./hour 
—600 Ibs.—850°— 
oil - fired boilers 
with all accesso- 


ries. New. 


FOR IMMEDIATE 
DELIVERY 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 LEXINGTON 9-1900 
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SEARCHLIGHT SECTION 


2400 H.P. — 2112 KVA MODERN DUAL FUEL 
NORDBERG DIESEL GENERATOR 


Diesel Type TS-21 
6 cylinder, 2 cycle 
225 RPM 


Generator—Westinghouse 
2112 KVA, 3/60 
2400/4160 Volts 


30 KW Exciter 


Complete with fuel pumps, air starting equipment, oil booster pumps and exhaust 


silencers. 


We also carry a large stock of Turbine Generators. Let us have your requirements for 


any size unit. 


COMPLETE 
1250 K.V.A.—1000 KW 
DIESEL GEN. SET 


420 VOLTS —3 PHASE —50 CYCLE 
4-WIRE 


ENGINE: GM 16-278A—seria 11691—1700 HP 
—16 cylinder—834"" x 1014". Complete with 
hydraulic governor & overspeed trip. 
ALTERNATOR: Electric Machinery Co.—420 
volts, 3 phase, 50 cycle, 4-wire, 0.80 P.F.— 
720 RPM. Complete with all switchgear, air 
starting compressor, gauge board, heat ex- 
changers, all pumping equipment. Unit packed 
for export. Immediate delivery. 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 LEXINGTON 9-1900 
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RLES WEAVER, 


19701 JAMES COUZENS -HIGHWA 


30 H.P. U.S. VARI-DRIVE 
TYPE VEU-GH (20 units) 
Gear Ratio—2.29 450/1000 rpm 


Excellent a as removed from service 
OTOR SPEC: 30 H.P.—3/60/220/440V. 
1800 FRAME: 54-365-50 
CODE “F — DESIGN — B 
WITH VARITROL PNEUMATIC CONTROL 


DRY TRANSFORMERS— 

Single Phase 450V/115V. Mfgrs. Standard & G.E. 
50 KVA (20 ea.) 3712 KVA (25 ea.) 
25 KVA (35 ea.) 15 KVA (40 ea.) 

Write for our New Catalog 
D. R. GLAZER CO. bept. P1 
45 NASSAU ST., N.Y. 5, N.Y. BE 3-5033 


(1) 7500 KVA WESTINGHOUSE 
TRANSFORMER—1949 


Primary 69300/67650/66000/64350/62700 
Volts—Secondary 13800 Volts, 3 Phase, 60 
Cycle type—SL, Class OA, Imp 8.4%—S/N 
4089566 complete with overhead structure, 
bushings, strain insulators, fused discon- 
nects, etc. 


liquidating former Phoenix Steel Corp. 
Plant at Harrisburg, Pa. Dozens of other 
transformers 2400 Volt Primary 220/440 
secondary 60 Cycle—666 KVA to 25 KVA. 
AT FRACTION OF REPLACEMENT PRICE 
WRITE — PHONE — WIRE 
LIPSETT DIVISION 
Luria Brothers & Company, Inc. 
915 South Front Street 


P.O. Box 1151 
Harrisburg, Pa. 


CEDAR 6-5988 
Arnold L. Landesberg—Project M 


000 
CW-950A 


MOTOR GENERATOR SETS 
A.C.V. 
4160/2300 


41 
2300/440 

00 
2300/440.. 
2300 


23 
440 


D. C. MOTORS 
VOLTS 


/900 
575/1150 
700 
280/1000 
1150 


cD- 147 


Write for current complete stock 
lists on electrical power  cguiguent 
you need or send your list of sur- 
» and used equipment for our 
offer. 


Phone CAnal 6-2900 


CHICAGO 
Electric Ca. 


1320 W. CERMAK ROAD @ CHICAGO 8, LL. 


Circle 520 on Reader Service C 
POWER * NOVEMBER 1961 


Circle 521 on Reader Service Card 


Circle 522 on Reader Service Card 
203 
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ELECTRICAL POWER EQUIPMENT 
mi HP RPM MAKE VOLTS TYPE 
mon 1000 900 ~—Al.-Ch. 2300 ANY 
1750 250/300 
1250 West. 4160/2300 250 
1000 West. 4160/2300 250 
ae 600 G.E. (3 unit) 125/250 were 
400 Al.-Ch. 125/250 
250 G.E, 250 
200 GE. 250 
| 
1500 300 TEFV 
850 250/500 West. QM 
600 250/500 DBL. ARM. 
500 210 «GE. MCF 
400 1150 REL. T-1970 
400 G.M. (2) D4D 
300 West. CB-509 
200 West. SK-201 
150 G.E. (2) RC-37 
150 400/330 Wat. SK-201 
1 
VEARS 
: 
ane 


SEARCHLIGHT SECTION 


RE-NU-BILT 
ELECTRICAL 
EQUIPMENT 


53 YEARS SERVICE 


MOTOR GENERATOR SETS 


AC pc 
Qu. KW MAKE RPM VOLTS VOLTS 
2 4800 450 2300/4600 250/300 
1 2500 WHSE. 720 2300/4160 600 
1 2100/2100 G.E. 450 2300/4600 250/300 
2 1750/2100 G.E. 514 2300/4600 250/300 
1 2000 G.E. 514 2300/4600 600/666 
1 1500 G.E. 720 13200/6600 600 
1 1250 WHSE. 720 ©2300 /4000 600 
1 1000 G.E. 900 2300/4000 600 
1 1000 900 6600/4000 260 
1 1000 G.E. 720 ©2300/4000 275 
1 500 G.B. 900 2300/4600 250 
1 500 G.E. 900 440 250/125 
2 300 G.E. 1200 2300 275 
1 300 WHSB. 1200 2300/4100 600 
1 200 G.E. 1200 «2300/4160 250 


FREQUENCY CHANGER SETS 


Qu KW MAKE FREQ. VOLTAGES 
1 12500 WHSE. 60 To 25 13200-13200 
1 5000 60/50/60 11000-6600 
1 2500 G.E. 60/24/60 2400-2400 
1 2000 G.E. 60 To 25.7 4600-11000 


3 PHASE 60 CYCLE MOTORS 


SLIP RING 
Qu. HP MAKE TYPE VOLTS SPEED 
1 1750 M-570BS 4800/2400 1800 
1 800 cw 550/2200 1776 
1 600 WHSE. CW-32D 440 1778 
1 600 WHSE. cw 440 850 
1 550 WHSE. CW 440 252 
1 500 WHSE. cw 2300 881 
1 500 WHSE. CW 550/2300 350 
1 $00 AL. CH. ANY 2200 720 
1 300 GEN. EL. MTP-561 2200 1760 


SQUIRREL CAGE 


Qu. HP MAKE TYPE VOLTS SPEED 
3 1500 G.E. K.D.P. 2300 3580 
2 500 WHSE. CSP-583H D.P. 440 3600 
1 500 AL. CH. ARW-D.P. 2300 3600 
8 5090 Whse. C8-1216 2200 500 
1 400 AL. CH. AW30CS6, D.P. 440 1770 
1 400 WHSE. CS87151 6600 3565 
1 300 Cont. NL686, D.P. 440 1780 


OUTDOOR 
G.E. METAL CLAD SWITCHGEAR 
600 V. 3 POLE, A.C.B. 
1—3000 AMP., AL-2-75, ELEC. OPER 
1—1000 AMP. AL-2-50, MANUAL 
4— 800 AMP, AL-2-50 MANUAL 
1— 400 AMP., AL-2-50 MANUAL 
3—SPARE COMPARTMENTS 


PUMPS — MOTOR DRIVEN 


G.P.M. Gould, Figure 3360, 8 Stage, 
2310 Ft. Head, 10002, 3550 RP PM, Each 
coupled to 500 ‘HP 3-60-3350 RPM D.P. Sq. 
Cage Motor 


2—WHSE, Type CSP-583H, 440 volt 
1—Allis Ch. 2300 V. 


BELYEA COMPANY, INC. 


43 Howell St., Jersey City 6, N. J. 
Phone: OL 3-3334—N.Y.C. RE 2-7150 


A. C. MOTORS—60 CYCLE 


HP Mfr. Type Volts Opens 
800 Whse. (2) Sq. Cage 2300 800 
7 El. Machy. Synch. 514 
700) Slipring 400 
Slipring 2300 514 
600 Synch. 2300 514 
600 G.E. Synch. 480 0 
600 Eliott (2) Sa. Ca 900 
0 se. Slipring 360 
500 .E. Slipring 300/ 514 
G.E. b.b. (2) Synch. 2300/440 1200 
4 Allis Ch. Sq. Cage 2300/ 720 
400 =6G.E. Vertical Sq. Cage 230 720 
400 = Allis Ch. Slipring 2300 
400 Whse. Sq. Cage 2200 514 
400 Marathorn (2) Sq. Cage 2300 3600 
400 Slipring 2200/440 600 
400 =Whse. Sq. Cage 40 1200 
Allis Ch. (2) Slipring 0 450 
350 .E. Slipring 440 
350 El. Machy. Synch. 9 
300 «=«G.E. Slipring 220/440 514 
250 G.E. Sq. Cage 1200 
250 Gen. Elec. Sq. Cage 3600 
250 ‘hse. Sq. Cage 2300/440 600 
250 an (4) Slipring 2300/440 600 
200 «GLE. Slipring 550/440 1200 
200 Allis Ch. TEFC Sq. Cage 440 900 
200 Slipring 220/440 450 
200 Slipring 0 600 
200 «=G.E. Slipring 0 900 
200 Reliance b.b. Sq. Cage 220/440 1800 
200 = Allis Ch. Slipring 2200/440 720 
200 «=«G.E. Sq. Cage 450 
150 Whse. b.b Sq. Cage 440 1800 
150 Whse. XP age 00 
150 G.E. (4) Slipring 2200/440 600 
150 Whse. Slipring 220/440 1200 
150 =G.E. Sq. Cage 2200/440 600 
125 Star b.b. Sq. Cage 220/440 900 
125 c.T Sq. Cage 220/440 1800 
125 El. Machy (2) Synch. 220/440 400 
125 E. TE Sq. Cage 3600 
125 Al. Ch. TEFC Sq. Cage 220/440 600 
125 (2) Slipring 10/440 514 
100 1. Allis TEFC Sa. Cage 0 900 
100 q. Cage 220/440 6 
100 Allls ch. Slipring 2300/440 600 
100 +G.E. TEFC Sq. Cage /440 1200 
75 A.C. TEFC Sq. Cage 2300/440 1200 


D. C. MOTORS 


HP Mfr. Volts Speed 
G.E. MPC 0 9900/1200 
250 Cr. 101-E 115 
200 Whse. b.b. 8K 250 287/575 
150 Rel. TEFC b.b. 2550- y 230 850 
100 230 ©600/1200 
100 Biliott 230 1150 
100 El. Dyn. b.b. (2)30-S 230 ©450/1200 
75/100 Whse SK-191 230 300/900 
6 G.E. TEFC b.b. CD-135 230 1150 
40/50 Whse b.b. SK-173 230 300/1200 
MOTOR-GENERATOR SETS 
KW Mfr. Input Output V 
600 5 
300 250/350 DC 
250 0 DC 
200 DC 
200 iC 
C 


1435 W. RANDOLPH ST 
CHICAGO 7, ILLINOIS 
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TRANSFORMERS—60 CYC’ 
MAKE TYPE PHASE VOLTAGE 


2 Moloney TCR 3 7200-4160/2400 

2 00 G.E. OA- 3 26,400-4160/2400 

3 100 G.E. Pyranol 1 2400/4160-240/480 
2 1000 Mol. . 13800-4000/2300 

2 300 GE. K.S.T.Q. 4150-2406 

1 800 Penna. OA 12,470¥/7200-240 

3 200 Amer C.C. 4160/7200-240/480 
3 HS-w2s 1 2400/4160-240/480 
3 75 G.E. H-formKF1 2400/4160Y-120/240 
1 75 West. DS Dry 3 480/240-240/120 

3 50 Niagara Dry-air 1 2400/4160Y-120/240 
3 50 Harrison Dry-air 1 


2400/4160Y-220/440 
MOTOR GEN. SETS 
U. KW MAKE SPEED “2. A.C. 
Ww 7 2300/4160 8.R. 
3 unit 4160 V. syn. 


800 G.E. 1200 250 2300/4160 syn. 
Al. Ch. 1200 125/250 3 unit 440 syn. 
175 West. 1200 125. 4160 syn. 
100 West. 900 230 4160 syn. 
45 G.E. 1170 oe 440V Sq. Cage 


= 


Qu. HP “MAKE SPEED TYPE 
1 350 G.E. 1200 . type 
1 90 G.E. 1750 CDM 
1 80 West. 1750 S8K-113 
1 30 G.E. 2200 CD-85 
1 15 Crocker Wh. 1750 CCM, TEFC 
SLIP RING MOTORS 
QU. HP MAKE VOLTS 
1 500 G.E, MT-422Y 2200 
1 450 West. 1800 CW 4-30-9 220 
1 350 West. 1800 0 
1 200 West. 85 CW 440 
8 Al. Ch. 1760 AY-RW 2300 
2 150 G.E. 590 1-16 4000 
1 100 West. 1770 TEFC B.B. 220/440 
1 75 Wes 1160 CW 607 — 
1 ire cw 220 
1 MT 552 220/440 
SQUIRREL CAGE MoToRS—3 phase—60 cyc. 


h. 1200 

300 GE 1800 63368 B.B. Drip 4160/2400 
1 275 GE. 1180 KT 559BS 2200 

1 7 G.E. 1799 KTEFC B.B 2300 
1 75 Cont. 1780 6325-5 XP B.B 440 
2 100 Cont. 3570 =NP 585-S XP B.B 440 
2 250 G.E. 3565 NP505SX XP B.B 440 
2 150 G.E. 875 KT 552Y 440 
1 445X XP 230/440 


MOTORS--SYNCHRONOUS 3 ph, 60 cyc. 


HP SPEED MAKE TYPE VOLTS 
325 900 a 2300 
400 450 Wes HR 440 
300 720 El. ‘hin. TEFC 2300 
200/100 720/360 West. 4150 
150 3600 G.E. TS 956Y drip 2300 
150 1800 G.E. Ts 220/440 
150 900 West. /440 
125 900 G.E. TS 7536 2200 
125 600 G.E. TS 7641 2200 
15 1200 Cr. Wh. ALT B.B. 220/440 


‘FOR POWER’ 


HEMPHILL 


HE 54th STREET, NORTH BERGEN, N. J. 


PHONE NEW YORK — -LONGACRE 5-3227 


PHONE NEW JERSEY ~ UNION 3.2600 
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NEW 
UNASSEMBLED 


BOILER 


#Steam/hr. Key PSI Temp. 
122,500 DF 565 850 
121,650 DF 565 850 

60,000 SF 435 750 
74,000 H 280 500 
55,000 A 240 — 


DF Double Furnace, SF Single Furnace (Illus- 
trated), bent water tube boilers w/econ- 
omizers and superheaters, B & W's and 
Foster Wheelers. 


H Header type, straight tube, B & W. 
A 3 drum, single furnace, Wickes. 


Pelnik-Loconti Industrial Supply, 


Inc. 
315 Oriskany St., Yorkville, N.Y. 
Utica, N.Y. Ph. RE 6-4621, RE 2-4513 
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DIESEL ENGINE 


HEAVY DUTY NORDBERG 


pe TSM—model 32118—1700 HP @ 
180 RPM x 29”. Unit com- 
= with all pumps one coolers. Can 
be used for generator drive, Pemere 
2400 HP @ 225 RPM. Equa to new 
Presently in Maritime Academy. 


THE BOSTON METALS CO. 
313 E. Baltimore St., Baltimore 2, Md. 
ELGIN 5-5050 — LEXINGTON 9-1900 
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up 
100 Delco b.b. 220/440 AC 120/240 DC 
75 Whse. Synch. 220/440 AC 250 DC 
75 Elec. Prod. 220/440 AC 125 DC 
50 GE. 220/440 AC. 250 AC 
 Aéartnur 
a ne r 
} 
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SEARCHLIGHT SECTION 


1000" Hamilton 2800. Kw MAKE VOLTS STEAM LB. YEAR |CFM PSI MAKE TYPE H.P. VOLTAGE RPM YEAR 
2 1250 GM. —-2300 120 1945 sen | 5000 2400/4160 825% 265 1954 
| | GE. 2300/4000 250% 1987 | T5802) 24/80 LR. XHE 600 3/60/4160 

65 1954 
1 Worth. 340 600 1949 30002) GE, 2800/4160 «1940 | 4000 125 LR. PRE 700 3/60/2400 164 1946 
1-180 Superior 240 1200 98% New | 3990(2) Rillott 480 155% — 1948 
350 3800 360 1940 750. West. 480 15 1940 | 1853 125 Worth. DC-2 300 3/60/2300 277 1946 
1 87.5 Buda 240 1200 98% New | fo0(2) ae 
131-5 Cummins 2401200 98% New | 480 1956 | 9900(2) 100 Fuller Rot. 300 3/60/2800 600 1942 
grean TURBO GENERATORS—Non-Cond. 200 Worth. 480 200% 50 1947 
“on. 676(2) 125 C.P. OCE 125 3/60/480 277 — 

0 254 
515(4) 125 LR. 40 100 3/60/440 870 1940/50 
Q@ HP MAKE W.P. FIRING YEAR 
1000 2300 400% 90/125 1945 ‘ aie — 
125 240 140% 6/20 1948 | 1 70 Ames 15 868 100 LR. ER-1 60 3/60 217 Late 
“Everything from a Pulley to a Powerhouse” 


* Telephone 
RIEN MACHINERY CO. 8-1480 
* Cable Address 
1.M) REGISTERED U.S. PATENT OFFICE OBRIEN PHILA. 
MERCHANTS ~CONSULTING ENGINEERS ~—EXPORTERS 
ES IN MEXICO, BRAZIL. COLOMBIA. ARGENTINA. PANAMA" Se Habla Espanol 
Ww. CLEARFIELD ST... PHILADELPHIA 32. PA. 
Circle 528 on Reader Service Card 


J POWER EQUIPMENT Ve 20 TURBINE DRIVEN 
on NEW and GUARANTEED Rebuilt chs mfg. by B. F. Sturtevant Co. 
Special purchase of the = 
~ Prices With turbine throttle pressure of 575 dry saturated steam and 
ty. HP Type Speed i tabl lies: 
Ghat. Delo AW back pressure, the following performance table appli 
300 AL Chal SB’ Drip, AW-26-586 1800 STATIC 
al. - 
1 250 West. S.S.B. Drip. CSP-582H 600 CFM PRESSURE RPM H.P. LBS./HOUR 
3 200 Wagner. §.B. Drip ae 1800 29,500 35 5540 250 8250 
150 t 5-5 
4 150 ‘Ideal Drip 1800 22,500 21.50 4280 3978 
$ 190 Reliance TEFCB.B. wen 1800 19,350 14.80” 3600 69 2829. 
T.E.F.C.B.B.-XP AZZ-23E8 9 ye 
arathon plash ZTDR-365 1800 21,000 Sy ad 3220 4 
Slip Ring Motors—220 or 440 Volt I : 
Guaranteed Rebuilt 14,750 8.95” 2780 32 1760 
Qty. HP Mak T 
1 $00 Open 14,000 8.05” 2640 27 1620 
1 300 West, ew 800 15,000 4.00” 2310 18 1260 
300 We ° Cw 300 
1 200 GES ‘a — +4 PRICED TO SELL The blowers will deliver heir rated capacity at 460+ 
1 200 GES. B. son IM 900 dry saturated steam and 15% back pressure. Units are 
1 200 = G_E.S.B. Open IM 720 00 vertical, with 3014” alloy steel propeller fan. V-C-7 
150 Splash turbine—built to high Navy standards. Each wheel is 
2 150 G@.E.S:B: Open mm i machined from a single forging with the buckets milled 
1 150 G.E.S.B. Open IM 900 EACH into the rim. Spare parts furnished with each fan. 
1 150 G.E.S.B. } IM 720 
‘ 150 G.E.S.B. IM 600 
Motor Genera Rebuilt 
Wiens Make AC Motor Speed e 0 
160 330 B. 220 or 440 Volt 1800 
.E.—2 Jolt—B.B. 20 or 440 Volt 1800 
50 $40 Volt 1200 313 East Baltimore Street, Baltimore 2, Maryland 
Send for our FREE Catalog CURTIS 7-5050 LEXINGTON 9-1900 
Cash for your surplus new and used ——EEE 
electric equipment. Send yourlisttoday. Circle 529 on Reader Service Card 
Large line of motors, contro! equipment, AC MOTORS + GENERATORS 
& DC Generators, MG sets and transformers. FOR SALE gp __TRANSFORMERS 
Phone or Wire Us Collect 2 Westinghouse Turbo Generator Sets cvs |. cece 
‘Sim, Gonditions 3/60/2400 LECTRIC EQUIPMENT C 
POWER EQUIPMENT CO. Surface Switchboard tally | 
i —$50, - WORLD LARGEST | r 
8 Cairn St., Rochester 2, N.Y. in 1947—$50,006 complete—will con v Y 
P. 0. Box 534 Phone BE-5-1662 
‘a z Hotel Del Coronado, Coronado, Calif. NG P.O. BOX 51 © ROCHESTER I, N.Y 
Circle 533 on Reader Service Card Circle 532 on Reader Service Card Circle 530 on Reader Service Card 
PUMPS — FANS 
@ LARGE SELECTION — NEW AND USED ash Po, @ EXPERIENCED ENGINEERS TO ASSIST YOU 
B. & W. Pack. Boiler, Oil 122,250%/Hr. 684 pel 12. Cyclotherm Pack. Oil/Gas 100 HP 125 psi 
2. B. & W. Pack. Boiler, Oil 60,000#/Hr. 475 pst 13. Cyelotherm Pack. Oil 60 HP = 150 psi 
3. B. & W. Pack. Boiler, Oil 44,500# /Hr. 475 pel 14, Cyelotherm Pack. Oil/Gas 150 HP 150 psi 
4.B. & W. “FF” Boiler, Oil/Gas 85,0002 /Hr. 450 ps! 15. Vapor Clarkson, Oi! 165 HP 300 psi 
5. Springfield Str. Tube 60,000 # /Hr. 250 psi 16. H.R.T. Boilers 300 & 150 HP 125 psi 
6. Comb. Eng. “‘VU"’ 85,000# /Hr. 800 psi 17. Erie City Economie 200/400 HP 125 psi 
7. Foster Wheeler, Oil 30,000# /Hr. 250 ps! 18. 600 KW, G.E. Turbo-Gen. N. Cond, 450 psi—3/60/480v./3600 RPM 
8. Wickes Type “‘A’”’ Ol 18,000#/Hr. 160 ps! 19. 750 KW Westinghouse Gen. Cond. 250 psi—3/60/450v./1200 RPM 
9. Erie Type “‘C”’ 45,000#/Hr. 160 psi 20. KW Worthington Gen. Non. Cond. 190 psi—3/60/450v./3600 RPM 
10. Comb. Eng. ‘“‘M2’’ Oil 6,000# /Hr. 375 psi é 21. 1800 KW G.E. Turbo-Gen. Cond. 410 psi—3/60/1735v./3600 RPM 
11. Cl. Brooks Pack. Oil 250 HP 150 psi EXPORTe 22. 4600 KW G.E. Turbo-Gen Cond. 410 psi—3/93.3/2700v./5700 RPM 
e WABASH POWER EQUIPMENT CO. 
* 3300 W. PETERSON AVE., CHICAGO 45, ILL. TEL. IN 3.0303 \ SJ 


Circle 531 on Reader Service Card 
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BLACK & VEATCH CHAS. T. MAIN, INC. 
Consulting Engineers CONSULTING ENGINEERS 
Electricity—Water—Sewage—Gas—Industry Design—Construction Management 
Reports, Design, Supervision of Construction lants 
Investigations, Valuations and Rates Transmission—Distribution 
1500 Meadow Lake Pkwy, Kansas City 14, Missouri Boston, Mass. Charlotte, N. C. 
BURNS & McDONNELL PIONEER SERVICE 
& ENGINEERING CO. 
Engineers — Architects — Consultants Consulting & Design Engineers 
Purchasing 
4600 E. 63rd S. Trafficway Construction Management ree 
Kansas City 41, Missouri 231 So. La Salle St. Chicago 4 ee 
IONAL 
INTERNATIO SARGENT & LUNDY ae 
ENGINEERING COMPANY, INC. a 
ENGINEERS 
Engineers 
Investigations — Reports — Design Consultants to the Power Industry = 
Procurement — Field Engineering 
Domestic and Foreign STUDIES @ DESIGN e SUPERVISION 
74 North Montgomery St., San Francisco 5, Calif. 140 South Dearborn Street, Chicago 3, III. 
THE KULJIAN CORPORATION J. E. SIRRINE COMPANY 
Engi 
Engineers - Constructors - Consultants asiacers Since 1962 
Consultations « Design « Reports 
POWER PLANT SPECIALISTS Steam & Hydro Power Plants 
(Steam, Hydro, Nuclear) ites 
Utility ¢ Industrial Chemical 
Greenville, South Carolina 
1200 N. Broad St. Philadelphia 21, Pa. 
PETER F. LOFTUS CORPORATION ALDEN E. STILSON 
Design and Consulting Engineers & ASSOCIATES 
Electrical ¢ Mechanical ¢ Structural Consulting Engineers 
Civil » Nuclear « Architectural Industrial & Municipal Power Plants 
First National Bank Building Surveys, Reports, Design & Supervision 
Pittsburgh 22, Pensylvania Columbus, Ohio Wheeling, W. Va. Cleveland, Ohio 
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RECEIVING 


New hydraulic salt-handling system 
pays for itself in one year 


A food-specialties manufacturer used 
to buy evaporated salt in bags. They 
used a batch mixing process to com- 
bine the salt with other ingredients 
to produce a patented product. Lug- 
ging the salt from boxcar to the 
plant, storing it, then dumping into 
mixing vats was time-consuming, ex- 
pensive and took up valuable ware- 
house space. 

In an effort to speed up and econo- 
mize on the operation, this manufac- 
turer called in an International Salt 
Company Technical Service Repre- 
sentative. He recommended simplify- 
ing the mixing process by installing a 
Storage Brinomat* Dissolver outside 

he plant. The Dissoiver automati- 
« uly supplies sparkling, pure brine to 
ti e process continuously. 

He also recommended buying less 
ex»ensive bulk salt by the carload 
and delivering it to the Dissolver by 
a hydraulic handling system. In this 
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system, designed by International’s 
Technical Service Department (see 
diagram above), a power scoop pushes 
salt from the cars into a receiving 
hopper feeding an eductor system. 
There the salt is mixed with brine 
from the Dissolver and educted as a 
slurry of saturated brine and undis- 
solved salt to the Dissolver. 
Efficiency and economy have been 
remarkable. After one year of opera- 
tion the plant manager informed 
International that the entire system 
had already paid for itself! 
Hydraulic handling systems can 
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INTERNATIONAL 


“A STEP AHEAD IN 


be designed to unload, move and 
store any amount and type of salt — 
rock or evaporated. 

With over fifty years’ experience, 
International is uniquely equipped 
to offer assistance on all phases of 
salt or brine usage. Even if you’re 
satisfied with your present operation, 
perhaps it could be improved. Why 
not review your operation with an 
International Technical Service Rep- 
resentative? Salt is his business. Write 
International Salt Company, Clarks 
Summit, Pa., or call our nearest 
district office. 

*Registered T.M. International Salt Company 


NEW YORK PITTSBURGH 


NEW ORLEANS PHILADELPHIA ST. LOUIS 


SALT COMPANY 


SALT TECHNOLOGY” 


POWER * NOVEMBER 1961 


hi 
| 
; 
3 
| 
EDUCTOR 
= 
at 


MODERN STEAM—AS EFFICIENT AS IT LOOKS 


Up to 18,000 lbs./hr. of high quality steam is produced by this Clayton Steam installation. Each unit requires only 
4’ x 7’ floor space. This is the way a truly modern, efficient steam plant can and does look. This is compact. This is 
clean. This is Clayton. It happens to be the plant of Southwest Forest Industries, Phoenix, Arizona, U.S.A. It could 
be yours. Yours could be just as modern, just as economical of fuel and space, just as automatic, just as safe. Yours Aes 
: too, could save money with “steam on demand”—and save on time and labor. If your needs are for 500 to 65,000 Ib. /hr. 
oe or more... from 15 to 300 psi for processing and/or heating... you will gain when you go modern with Clayton. : 


Write for interesting model boiler room. Free. 
Please, on your letterhead. Graphically 
portrays the dramatic space-weight savings 
practical with Clayton in your own plant. 


STEAM 
GENERATORS 


CLAYTON MANUFACTURING COMPANY 
465 North Temple City Blvd., El Monte, California, U.S.A 


Sales and service 
in 88 countries 
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POWER RECOVERY “CHESTNUT” 


or how to take power from 950F—1250F tail gas 


A proven method for taking mechanical 
power from process tail gas below 950F 
is the turbine. Taking power from tail gas 
above this temperature has, in the past, 
been a power recovery “chestnut”—too 
hot to handle despite its desirability. But 
now, Worthington offers a Power Recov- 
ery turbine that can successfully pluck the 
meat from this very hot “chestnut.” 


The “‘meat”’ is extremely tasty. Frequently, 
if tail gas can be put to work at 1250F 
instead of 9SOF, as much as 12 to 15 per 
cent more power can be captured. In 
some installations, the heat exchangers 
that formerly handled the drop to 950F 
can be eliminated. In others, thermody- 
namic analysis will now show the feasi- 
bility of heating the gas to 1250F to get 


maximum mechanical power recovery. 


In the past, use of Power Recovery tur- 
bines at the higher temperatures has been 
impractical. One major problem has been 
in mechanical design. Misalignment caused 
by excessive thermal expansion, higher 
temperature sealing, rotor construction, 
and forces imposed on the expander by 
inlet piping expansion and construction 
are all part of the problem. Today, Worth- 
ington has minimized them by creating a 
new design and using new materials. 


A second major problem area that Worth- 
ington has overcome is analysis of the gas 
itself. Most tail gases are mixtures and 
their behavior is not fully plotted at the 
temperatures involved. But the behavior 
must be known before the turbine can be 


designed. Today, Worthington is ready to 
analyze the heat recovery potential of any 
gas or gas-steam mixture and to design a 
Power Recovery turbine to match. 


If you would like to taste the meat of this 
power recovery chestnut, above or below 
950F, write or call Worthington Corpo- 
ration, Turbine Division, Dept. 48-14, 
Wellsville, N.Y. 


WORTHINGTON 


PRODUCTS THAT WORK FOR YOUR PROFIT 
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